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I . 0  INTRODUCTION 
Research into the extension and adoption of farm practices in the United 
States dates back to the 1940s and has been synthesized into a coherent theory 
called 'diffusion of innovations' (Rogers with Shoemaker, 1971, ch. 2 ) .  
Central to diffusion theory has been the premise that once a new idea or new 
practice has been adopted by more progressive farmers there will be a 
cumulatively increasing influence on other farmers to adopt this practice 
(Rogers with Shoemaker, 1971, ch. 5 ) .  This is the diffusion effect. 
Therefore, from a strategy viewpoint an extension agency should give selective 
attention to more progessive farmers, then let farmer -to-farmer communication 
spread the innovation to other farmers in the community. 
It is now apparent that the process of diffusion is not so straight forward. 
There are societal and community factors which impinge on rural communication 
patterns and on whether an individual farmer is predisposed to adopt a new 
practice (Goss, 1979). The 'progressive-farmer' strategy may, in fact, create 
a widening gap between more progressive and less progressive farmers because 
of differential access to knowledge, to resources or to the innovation itself 
(Rogers, 1974) .  Possible reasons for diffusion not occurring include the 
following: 
some farming communities have undergone a great deal of demographic 
change - turnover in farm ownership, farm amalgamation and outmigration 
of farm people. This presumably changes the traditional patterns of 
communication. 
Some farm practices are not freely communicated among farmers. 
Diagnostic and analytic services offering computer generated data to 
assist management decisions require a high level of understanding and 
application is specific to the client farm. This would be expected to 
discourage farmer-to-farmer interaction. Also there is some indication 
that soil conservation and environmental practices are not subject to 
the diffusion effect. 
It is concluded that a better approach to predicting the rates of adoption of 
farm practices is to isolate the communication patterns for what they are, 
rather than assume that diffusion occurs. One such approach is called network 
analysis. 
This is an explanatory analysis. In Western Australia there has been little 
work done on the communication and adoption of farm practices generally, and 
none has had a primary focus on the communication patterns involved. 
2.0 OBJECTIVE; RELEVANCE OF THE PROJECT 
This project examines three different communication and adoption situations: 
the dairy herd recording scheme, soil conservation measures and reduced 
tillage of crops. The overriding hypothesis 1s that different communication 
patterns are associated with different types of practices, different social 
characterisitics for farm communities, and different approaches to extension. 
The rationale for selection of these three farm practices was to represent a 
range of extension situations. Two possible reasons for diffusion not 
occurring are mentioned above, and examination of each extension situation 
allows testing of both as hypotheses. 
The dairy herd recording scheme is a service offered by the Department of 
Agriculture. Milk samples are analysed in the Department's Bunbury laboratory 
or yield of milk, percent fat, protein, total solids and somatic cell count. 
he farmer is advised of the status of cows according to these parameters with 
he intention that feeding and breeding practices are modified to increase 
fficiency of milk production. Herd recording has had a fluctuating history 
f adoption and rejection by farmers. Although the practice is relatively 
imple to adopt, it requires some effort by the farmer to regularly take 
amples and fully utilize the results in making management decisions. In some 
arm situations the innovation itself may be under -optimized in its present 
orm, and may in future require changes in order to be more applicable to some 
armers' needs. Farmer-to-farmer communication of information about the 
ractice is little known. Initiatives by the Department to stimulate adoption 
ave been documented but no strict evaluative component was included in the 
ampaign. 
he Department of Agriculture, until recently, has been the only organization 
romoting soil conservation activities to reduce the effects of wind erosion, 
ater erosion and salinity. Considerable resources have been devoted to 
roducing farm plans, surveying contour banks and advising on various other 
onservation strategies for individual farms. It has been assumed that 
armers gradually adopt the farm plan 'package' as finances and opportunities 
llow, and that this initiative by the Department may be a useful means of 
xtending both soil conservation and general principles of management. But in 
he last decade the predominance the Department has enjoyed may be lessening 
ue to the emergence of other bodies concerned with soil conservation. The 
xistence of WISALTS (Whittington Interceptor Salt Affected Land Treatment 
ociety), other farmer groups and commercial firms, all disseminating 
nformation about controlling salinity and wind erosion, and a likely increase 
n skepticism towards governmental advice may have resulted in a more open 
mode of information gathering. An analysis of communication patterns could 
rovide some answers to these concerns. 
educed tillage (and variations such as direct drilling and stubble mulching) 
s perhaps the most significant technology to appear in cropping in recent 
ears, The technology is complex and its adoption requires changes in 
xisting management and machinery, as well as use of herbicides. The 
nitiative for extending reduced tillage has come mainly from the commercial 
ectors, but with Department of Agriculture involvement more recently. Some 
ovel extension techniques have been employed, including the use of 'farmer 
epresentatives' as intermediaries in extension between sales and research 
taff and farmers in general. Reduced tillage is a practice where a wide 
ange of economic, communication and social factors are impinging on the 
doption decision. From the point of view of future extension activities 
hese are worthy of investigation. 
he study of each extension situation is an important evaluation in its own 
ight. For the soil conservation service there is an assessment of the amount 
f conservation practices actually carried out. For dairy herd recording 
here is an evaluation of the likely success of future extension. With 
educed tillage there is an assessment of the relative influence of the 
epartment of Agriculture. For the herd recording, soil conservation and 
inimum tillage studies detailed information on adoption, communication and 
ocial patterns is provided (see Table 1 ) .  To this extent the studies are 
escriptive. 
ore importantly, the research findings contribute to some generalizations 
bout communication patterns and adoption behaviour of farmers. Given the 
aucity of earlier work in Western Australia this aspect of the research is 
xploratory. However, the findings will help determine the best approach in 
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other extension activities and provide an evaluation of the Department's role 
in these three instances. 
Table l.  Data collected for each study 
Farm history 
Demographic 
Herd recording 
History, details, 
size, growth 
Previous dairies 
Education 
Age 
country of origin 
Location 
soil conservation 
History, details, 
size, growth 
Farmer history 
Education 
Age 
Location 
Minimum tillage 
History, details,
size, growth 
Education 
Age 
Location 
Management structure Management/owner­ 
ship structure 
social 
Other dairying 
relatives 
Family farming 
history 
Management/owner­ 
ship structure 
Community group 
membership 
Other farming 
relatives 
Management owner­
ship structure 
Community group 
membership 
Attitudinal 
Perceived future 
Adoption 
Herd recording 
problems 
Farming goals 
Dairying goals 
Herd recording use 
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Soil conservation 
attitudes 
soil conservation 
responsibility 
Erosion concerns 
Farming goals 
Future on the farm 
soil conservation 
measures 
Minimum tillage 
benefits 
Herbicide 
concerns 
cropping goals 
Minimum tillage 
and conventional 
cultivation 
measures 
Table l .  continued . . .  
Variables linked 
to adoption 
Extension 
Communication 
Herd recording Soil conservation Minimum tillage 
Labour availability Chemical use 
Other enterprises Machinery 
Wind erosion 
Agricultural media 
Farming groups Farming groups Farming groups 
Courses, schools Courses, schools Courses, schools 
Field days Field days Field days 
Farming network Farming network Farming network 
Sub-networks Soil conservation Minimum tillage 
network network 
3 .0  ORGANIZATION OF THE REPORT 
The report commences with a discussion of the diffusion and adoption model, 
and illustrates some of the research observations and practical outcomes that 
have emerged in recent years, An overview of social network research is 
presented as a means of understanding communication exchanges and providing 
data relevant to the diffusion debate. The communication and adoption studies 
are then reported in three separate sections in the order they were 
conducted. (A map of the location of the survey areas is shown in Figure I ) .  
The objectives, survey method, results and a summary are presented for each 
study. 
A background to the dairy herd recording scheme is followed by an outline of 
the dairy industry itself. Two regions selected for the survey are discussed 
and compared. 
The soil conservation study commences with an overview of soil degradation 
problems, government involvement and policy, and technical solutions to these 
problems. Consideration is also given to the importance of the human element 
in soil conservation policy and extension. The Central Wheatbelt (pattern of 
settlement, landscape, soils, vegetation, climate and land use) is described 
as a region. Many soil conservation problems exist here that can be 
generalized to other regions. 
The minimum tillage enquiry first introduces the concept and technique of 
minimum tillage, its advantages and disadvantages. A history of the 
Jer ramungup district, as well as details on physical aspects of the area and 
land use problems gives the setting of the study. Jerramungup (and the south 
coast region generally) is particularly prone to wind erosion and hence 1s 
valid area in which to study the diffusion of minimum tillage a technique 
which lessens wind erosion problems. 
A final discussion compares 
conclusions of each study. 
in each are are dealt with. 
the three adoption situations by examining the 
The extension situation and communication factors 
Conclusions and recommendations are provided. 
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Figure l .  Location of the survey areas 
Places names in upper case are Departmental district or regional 
offices. 
4.0  DIFFUSION AND ADOPTION PROBLEMS 
People have practised for thousands of years what commmunication researchers 
have only comparatively recently conceptualized, that is, that like 
individuals understand each other better and find talking to each other 
rewarding. It follows that many of a farmer's links will be with other 
farmers. 
The more that two like individuals interact the more likely they are to become 
more homophilious, that is, similar to each other in attitudes, beliefs and 
shared meanings (Rogers with Shoemaker, 1971; MCAllister, 1978) .  Although 
information via the mass media has an effect, farmers depend upon 
interpersonal contacts at the point of decision (Schramm, 1973).  It makes 
sense for public and private agricultural organisations to use field staff to 
complement the use of mass media channels. 
Communication takes place in a social situation; peer group pressure is a 
significant factor. O'Riordan maintains that Katz and Lazarsfeld have 
'proven' that group related attitudes originate from 'opinion influentials' .  
A social network of peers maintains and reinforces the opinions of group 
members through casual conversation (O'Riordan, 1976).  Opinion influentials, 
therefore, can be important to the extension or 'change' agent wishing to 
increase the use of new technology or management practices in agriculture. 
Diffusing an innovation through the influential farmer is said to be much more 
likely to result in adoption by other farmers (van den Ban, 1981).  
In recent years both the consequences of diffusion and the diffusion model 
itself have been criticized. Goss (1977) has said that classical diffusion 
research, emanating mainly from North America, is limited when applied to 
developing nations. Yet the problems of diffusion also apply to developed 
countries. The introduction of new innovations gives increased aggregate 
production for all farmers but can lead to an income difference between early 
adopters and later adopters. Another effect is that segments of the 
population with higher socio-economic status can increase their knowledge 
relative to lower socio-economic sectors. These consequences are mutually 
reinforcing. In the case of the Australian potato growing industry this has 
produced two categories: the continuing and bigger farmers as against the 
rural poor and/or migrants. It is predicted that the result of this trend 
will be further rural poverty, migration and unemployment (McAllister, 1978). 
The diffusion model is continually being refined and as a result explanations 
for dysfunctions have been suggested. Progressive farmers (the early adopters 
or innovators) compete with other farmers by using more public agricultural 
extension resources and influencing the research of those agencies, through 
aggressive marketing and political involvement, and may not effectively 
communicate technical information to other farmers. Knowledge is kept private 
within exclusive, closed networks to further the economic interest and 
knowledge superiority of elite groups (Anderson, 1982),  This blocking 
'tactic' would seem to contradict what was previously known about the role of 
information influentials. Anderson (1982) says that advisers and progressive 
farmers share a common ideology; what 'makes sense' and is good for the 
progressive farmer is often in the interests of extension officers: 
"The relationship between agricultural advisers and the progressive 
farmer, the degree of closure of information networks of progressive 
farmers all pose for the marginal economic (sic) viable farmer a 
social structure which emerges as a constraining force acting against 
him and serving to maintain inequalities in the distribution and 
utilization of agricultural knowledge" (Anderson, 1982:62).  
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It has also been said (van den Ban, 198l) that the behavioural norms of lower 
status farmers are not conducive to reducing the knowledge gap. Only if 
farmers have a real need for information will they turn to more progressive 
farmers, otherwise, discussion will be restricted to their friends. By the 
time information has trickled down through the community it will have changed 
in nature due to successive reinterpretation. 
on the basis of classical diffusion theory and more recent research it is true 
that diffusion works, but not always with directness and fluidity, and 
sometimes in such a manner as to cause more aggregate disruption than benefits
It has been suggested that 'more effective diffusion theory may be developed 
if we define the varieties of communications networks and their 
characteristics' (Zaltman and stiff, 1973). When applied to marketing 
strategies they say location of opinion leaders is not as important as the 
need to locate the networks of interpersonal communication. 
The findings on diffusion can be attributed to the more recent use of 
sociological and situational point of views rather than psychological and 
individual perspectives. The farmer is now thought to be less at fault for 
not adopting practices. 'The fa1lure of Extension and Research to recognize 
the specific needs of farmers operating within subsystems' (crouch, 1973) is 
also a cause of non adoption. At the farm level, Saint and Coward (1977) 
observe that the technology itself must be suitable, available and relevant. 
Chamala, van den Ban and Roling (1980) say that diffusion researchers have 
ignored the constraints within which the farmer operates. Rarely, they say, 
does diffusion research enquire into delivery systems, administration and 
planning etc. ,  but instead points the finger at farmers who are slow to change 
(Chamala et a l . ,  1980). There is a need for efforts to develop relevant 
technology. In general the choice of technology available to a farmer is 
restricted, in that the equipment or management practice must be logically 
applied in an orderly sequence determined, in part, by the stage of 
development of the farm (Crouch, 1972) .  If a farm practice is adopted under 
the influence of other individuals or as a novelty its use will (initially) be 
suboptimal or it will be discontinued. 
The type of innovation as well as farm and farmer factors needs to be taken 
into account. It has been suggested that diffusion models have not examined 
environmental practices and their adoption, but instead have been biased 
toward commercial practices (Pampel and van Es, 1977).  Pampel and Van Es 
state that demographic variables commonly used in adoption research are poor 
predictors of adoption of environmental innovations. They tentatively suggest 
that extension methods favouring voluntary compliance and education may fail 
with practices that enhance environmental quality. These findings are largely 
dismissed by Nowak and Korsching (1979) who suggest more optimistically that 
the extrinsic characteristic of preventative innovations can be manipulated; 
soil conservation will then be perceived by the farmer as another commercial 
innovation. In arriving at their conclusion they uphold the traditional 
adoption model as being appropriate for explaining the adoption of 
agricultural conservation practices. 
5 . 0  SOCIAL NETWORKS 
In recent years the communication model of sender message-channel­ 
receiver -effect (Berlo, 1960) has changed considerably. Schramm's (1973)  
relational model was more useful to describe the process of human 
communication, introducing the notion of a relationship among the participants 
and an active role for receivers. Kincaid's (1979) convergence model stressed 
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information processing and mutual understanding, as well as collective action 
and networks of relationships. In sum, the shortcomings of the 'old '  
communication model were: 
the linear and sequential nature of the model; 
the source bias in an implied one way flow of useful information; 
the treatment of 'actors' in isolation, with the social context ignored; 
the stress on persuasion and not exchange or consensus; and 
the overriding psychological orientation, rather than the social. 
The convergence perspective, in introducing the network concept, sees 
communication as being a process of mutual exchange. People share language 
codes and social contexts and evaluate new information in this light; meanings 
are derived from interactions with others. Communication network analysis 
studies the pattern of communication relationships of the potential receivers 
of information. It has been said that with individuals as units of analysis 
the conventional survey is like " . . . a  sociological meat grinder, tearing the 
individual from his social context and guaranteeing that nobody in the study 
interacts with anyone else" (Barton, 1968). In fact the difference between 
the tw~ forms of enquiry is like the difference between chemistry and biology; 
both methods are equally valid although operating at different levels of 
analysis. 
The importance of networks was originally recognized by Georg Simmel in the 
1920's.  He said that in order to understand behaviour change one must first 
describe the communication ties of the individual. Since this time network 
analysis has been frequently used in sociology, anthropology, social 
psychology and communication analysis. Moreno (1934) used sociometry, the 
precursor to network analysis, to show the patterns of social choice and 
communication within a system. Loomis and Beegle (1950) used the technique to 
study rural communities in the U .S .  Most of the recent work has been with 
communication in organizations, or social ties in urban communities. The 
social network approach practised by anthropologists has differed from the 
sociometric tradition in that participant observation rather than 
questionnaires has been the main form of data gathering. Concepts, analytic 
perspectives and techniques from both approaches are now used by communication 
researchers to identify and describe: 
the communication structure as a whole; 
cliques and subgroupings within the social system; 
the personal networks of individuals; 
the role of individuals; and 
structural indexes (such as connectedness and density) for individuals 
and social systems. 
Network analysis involving more than a few links is now performed on computers 
using a limited number of network programs. The 'NETMAP' program used to 
study the data collected in this study was devised by Dr John Galloway of 
Macquarie University (Galloway, 1982, unpublished). The program is said to be 
able to handle large sets of data and specify relational properties ( e . g .  
directionality) for each link. Results can be portrayed graphically showing 
emergent groups (cliques) within the system, and by showing connections 
between individuals according to attributionally defined characterisitics. 
A basic unit of analysis of communication networks is the dyad where two 
individuals are connected by a communication link. If two people are 
different on certain attributes (an heterophilous dyad) there is more 
likelihood of information diffusion 1f these people interact. However, the 
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participants are not likely to have a high degree of proximity (overlapping 
personal communication networks) and so, while the potential for diffusion 
exists, the opportunity for it to take place is usually limited. Instead, 
homophilous dyads (communication links between like individuals) are most 
common, and whilst the potential for behaviour change is high the potential 
for information exchange is low. 
Most people understand (through personal experience) the potential and 
limitations of communication, attitude and behaviour change for relationships 
based on strong ties. Granovetter (1973) studied the importance of weak ties 
(communication between heterophilous dyads) in linking members of different 
small groups. He suggested that people with many weak ties might possibly be 
best placed to diffuse difficult innovations, for they could reach many 
cliques. Whilst the first adopters were often marginal, the early adopters 
were a more intergrated part of the local social situation. These suggestions 
are largely speculative however, and intended to generate interest in a 
proposed program of theory and research. These concepts and others above will 
be discussed in the context of the diffusion of agricultural innovations. 
6 . 0  THREE ADOPTION STUDIES 
6 . l  Adoption of Dairy Herd Recording 
Dairy herd recording has a relatively long history in Western Australia marked 
by incremental changes designed to facilitate adoption. Despite these 
improvements, about sixty per cent of dairy farmers do not use the service. 
The dairying industry itself has a history of 'adjustment', with many marginal 
farmers leaving their farms over an extended period. Individual farms are now 
more profitable and their numbers likely to stabilise. A feature of these 
changes has been a greater need for dairy farmers to pay attention to finances 
and efficiency. 
The study selected two districts for comparison; the Lower West Coast and the 
Central West Coast districts (see Figure 2) .  The former was originally a 
dryland butterfat area acquiring quotas relatively recently. Land has been in 
greater supply than in the north where irrigated land is limited and 
expensive. Whole milk production has been a long term feature of the northern 
region. 
Because of historical, geographical and human factors, the two areas were 
expected to display different social and communication patterns. It was 
hypothesized that such patterns, as well as individual farmer variables, were 
associated with the adoption or non-adoption of herd recording. Results 
pertinent to the hypothesis are presented for a survey of one hundred farmers 
from the two areas. 
6 . 1 . l  Background to Dairy Herd Recording 
The need for the regular testing of milk from every cow in the herd was 
mentioned as long ago as 1897 by Mr Alex Crawford, Consulting Dairy Expert to 
the Bureau of Agriculture. He said: 
A farmer will be exceedingly astonished often times to find that 
perhaps what he considered the best cow in the yard 1s one which 
returns the least profit, . . .  while some, that were thought little of, 
are the cows that are keeping the place going" (Cullity, 1979).  
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Figure 2. Dairy farming districts in W.A. 
In 1919 a herd testing scheme was commenced for owners of registered pure bred 
cows. Yields of butterfat were measured by recorders who visited the farm for 
twenty-four hours at monthly intervals. This 'recorder sampling' proved to be 
the most pervasive method until 1979, although sampling by commercial farm 
owners themselves was first tried in 1930. 
The data was initially used over the year to distinguish among cows on 
productive performance. They became useful in evaluating other managerial 
practices. For instance, the influence of feeding on the entire herd could be 
determined. Today, herd recording results are used by the farmer to decide on 
what cows to cull and what heifers to keep, when to dry cows off and what 
bulls to use. This can be done by studying the results of a printout which 
shows the milk yield, butterfat and protein percents of each cow in the 
milking herd. Somatic cell counts for individual cows are also made and allow 
farmers to identify cows with mastitis. 
The Department of Agriculture claims that recorded herds 'have been shown to 
produce more milk per cow and recoup the cost of milk recording many times 
over' (W.A. Department of Agriculture, 1979, unpublished). Despite this, 
fifty-eight per cent of Western Australian dairy farmers did not herd record 
in 1982 (however, Western Australia has the highest percentage of farmers on 
herd recording in Australia). 
It has been suggested that some farmers may not be on herd recording today 
because of the nature of the service in previous years. Many farmers and 
their wives did not enjoy having the herd tester stay in their homes once 
every month. On the other hand, herd testers were required to spend a day and 
a night in possibly twenty different houses in a month. Consequently, there 
was a high incidence of labour changeover, which in turn acted against a 
friendly farmer/tester relationship, thus exacerbating the domestic situation 
still further. Another problem was the noise, clutter and time taken up by 
the use of the herd recorder's test buckets. For the farmer, herd recording 
often meant disturbed cows and long delays in milking. It was not until after 
1970 that buckets were replaced by meters, and 1n 1979 an optional scheme of 
owner sampling replaced the need to have herd testers in the dairy. Farmers 
responded to these changes with higher rates of adoption as shown in Figure 3. 
6 . 1 . 2  The Dairy Industry in yestern Australia 
6 . 1 . 2 . 1  Background 
Dairying was originally very widespread in Western Australia with dairy farms 
supplying milk, cream and butter to major towns. Butter factories from Albany 
to Geraldton and inland were in operation. Many butterfat dairying areas were 
opened up under the Group Settlement Scheme after World War One. Today 
commercial dairying is confined to the south western corner of the State in a 
50 kilometre wide strip from Perth to Albany. 
The original vegetation consisted of eucalypt forest with some areas of 
smaller trees and heath. Clearing was done with few mechanical aids and thus 
the heavily timbered areas presented a sometimes insurmountable trial for the 
new settlers. In the late 1940's bulldozers were used to clear large areas 
for pasture, and today only a small percentage of land remains to be cleared. 
The annual rainfall of presently used dairying regions is generally reliable, 
the growing season extending from six months near Perth to nine months on the 
south coast. Bunbury is a fairly typical dairying locality and is situated in 
the Central West Coast district (see Figure 2 ) .  It has cool, wet winters and 
-9­ 
14 ----------------�-�------ 
]fl -Ell 
Number of 
adoptions 
Number of 
rejections 
6 _ 
40 
7 - Per cent 
on herd 
30 
_/ - w 
I 
recording 
20 
10 
71 72 73 74 75 76 77 78 79 80 81 82 
Year 
Figure 3. Adoption of dairy herd recording in W.A. 
warm dry summers (a Mediterranean climate) with a median total rainfall of 855 
millimetres, From Dardanup (near Bunbury) north to Waroona, an area of 12 ,150  
hectares are flood irrigated. Here one third of the farmer's holding may 
receive water from Government dams from November to March. Elsewhere, where 
only about l2 millimetres of rainfall during summer is received, farmers must 
use water from other sources and make greater use of conserved fodder. 
6 . 1 . 2 . 2  Trends and structure 
Since 1955 the number of dairy farms have declined from three thousand to six 
hundred (Olney, 1980, unpublished). Milk production per farm has increased 
since this time due mainly to increased herd size and partly to increased 
production per cow. 
Unt11 1974 dairy farming had consisted of market milk producers and butterfat 
producers. Farmers close to Perth and in the irrigation areas milked the herd 
throughout the year and produced a quota of milk for metropolitan consumers. 
Farmers in southern areas (the Lower West Coast and other southerly districts) 
received lower butterfat prices for their milk and cream. 
Today nearly all dairy farmers have a market milk quota of from 240 to 2,000 
litres per day, the average being 513 litres. Market milk producers are 
expected to supply their quotas when averaged on a monthly basis otherwise 
penalties are applied. Any oversupply of milk is paid at lower rates and used 
for special milk products and manufacturing. 
Due to most farmers now having market milk quotas the exodus from the industry 
is expected to slow down. With the adoption of further technical improvements 
the production of milk per farm could be increased if quotas or prices were 
favourable. 
6 . 1 . 2 . 3  Labour and Management 
Traditionally little labour has been employed on Western Australian dairy 
farms, most of the work being done by the farmer and his family. Because the 
farmer could not afford outside labour he has usually been personally 
responsible for milking the herd twice daily, seven days a week and in many 
cases 365 days per year. Because wages were higher elsewhere the sons of 
dairy farmers often elected to leave the farm when they left school (Olney, 
1980, unpublished). 
Today the economics of the industry often act against the permanent employment 
of outside labour and the retention of sons and daughters on the farm, but 
this is not as marked as in previous years. The 1976-77 Market Milk Survey 
showed that slightly less than 50 per cent of farms used one operator only, 
sometimes with only part-time additional labour. However, farmers who have 
acquired relatively small market milk quotas within the last decade are in a 
less favourable financial position and hence are restricted in their use of 
outside labour. They have thus expanded their herds to the maximum limit that 
one person can manage (Olney, 1980, unpublished). 
The managerial and technical skills required by the farmer can greatly 
influence the financial position of the operation. Summer and autumn are the 
high cost months and thus calving and feeding must be controlled to ensure 
that no more than a reasonable safety margin above quota is produced at this 
time. While milking larger herds in a shorter time the farmer must continue 
to observe each cow. Compositional and quality standards for the milk have 
also to be maintained. 
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6 . 1 . 3  Two  Dairying Districts 
6 . 1 . 3 . 1  The Central West Coast District 
The area referred to as the Central West Coast District (see Figure 2) was 
settled around Bunbury in 1836 by the Scott family; the first supplier of 
dairy products to the district. For most landowners dairying was only a 
sideline in a period of extensive semi-nomadic pastoralism. In 1887 land 
regulations authorised the creation of Agricultural Areas, where land was 
surveyed and appraised before being made available on conditional purchases 
(Cooper, 1979).  
From 1919 to the present, government policy shifted from yeoman mixed farming 
to dairying. Initially a soldier settler scheme and subsequently the Group 
Settlement Scheme was introduced, with cooperative clearing efforts, expert 
supervision and Government loans. The irrigation system between Waroona and 
Dardanup was increased along with major drainage works on the Harvey plains. 
Fertilising and summer watering meant the evolution of a permanent pasture 
mixture. Meanwhile the quality of livestock improved greatly, with Shorthorns 
giving way to Fresians after 1950. From as early as 1920 Harvey farmers were 
competing on the metropolitan market to supply whole milk, and as the number 
of metropolitan dairies decreased the production of butter and condensed milk 
(relative to whole milk) became less important to the Waroona/Dardanup area. 
At present the development of industry in the Pinjarra, Wagerup and Bunbury 
areas has increased the value of land. The salinisation of the Collie River, 
a major source of water to this irrigation district, has been yet another 
factor drawing attention to the scarcity of productive land in the region 
(Cooper, 1979). 
6 . 1 . 3 . 2  The Lower West Coast District 
Busselton and Augusta were settled in the 1830's,  the Busselton area becoming 
more rapidly developed due to the relative ease of clearing. However, it was 
not until after the 1920's that dairying was promoted as an industry in 1ts 
own right. As part of the Group Settlement Scheme dairying spread to the 
south west corner of the State, including the Busselton-Augusta area. There 
were many difficulties for the early settlers and for those returned soliders 
who settled in the area after World War Two under these schemes. Murray 
(1979) reports that of 59 servicemen allocated farms in the Augusta -Margaret 
River area 20 surrendered their properties. 
It was not until the mid 1970's that dairy farmers in the district were 
allocated quotas for market milk. Prior to this they have existed on the much 
lower butterfat prices for their milk and cream, and there had been a constant 
move away from dairy production to beef and other forms of farming. A study 
by Bedford in 1972 of dairying in the Augusta-Margaret River Shire revealed 
that the number of farmers earning a living mainly from dairying had decreased 
by two-thirds from 196l to 1971 (Murray, 1979).  
In order for dryland farmers to maintain their quotas during the summer months 
they must use sprinkler irrigation, or feed up to five kilograms of barley or 
oats and 0 .5  kilograms of lupins or oatmeal per cow per day. In this regard 
year round production of market milk from the area is more difficult compared 
to the irrigated areas. But despite this it is expected that the area's 
importance will increase in future years as competition for land and water in 
the more northerly irrigated areas intensifies. 
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6 . 1 . 3 . 3  The Regions Compared 
Because of their location relative to the metropolitan area, Central West 
Coast towns have been in a favourable position for whole milk distribution 
relative to Lower West Coast centres (see Figure 2 ) .  The inability of near 
metropolitan dairies to supply the needs of urban areas in the 1920's 
initiated Harvey's dominance as a market milk supply centre. Because of earl
quota allocations this dominance is still held, with seven per cent of quotas
being under 300 litres in the 'Old Milk Board Area' compared to 67 per cent 
the 'New Area' (J.¥.  Langdon, 1982, unpublished). Lower manufacturing milk 
quota sizes generally have meant less prosperous farms and less stability due
to price fluctuations in other enterprises. The southern farmers therefore 
have a greater desire to increase their viability by firstly increasing their
quota sizes. 
In contrast to the more pioneering situation of the southern dairy farmers, 
the northern farmers are in a position of consolidation. There is little 
opportunity to increase quota or farm size, and so raising the yield per cow 
and per hectare are more achievable options. The quest for efficiency has 
been assisted by the local Wokalup Research Station (which concentrates on 
dairying research) and by the existence of farmers' groups such as the Wokal
Farm Improvement Group. 
From a communication perspective northern farmers have smaller farms with 
shorter distances between farms, and are therefore more likely to interact 
with each other. A sizeable group of farmers in and around Harvey are eithe
from Italy or have parents that were born in Italy. Many are inter related 
through marriage. In contrast, the Busselton -Augusta area has a larger grou
of immigrants from Britain. 
6 . 1 . 4  Study Objectives 
The main aim of the study was to relate communication, extension and 
farmer/farm factors to the adoption or nonadoption of dairy herd recording. 
The dependent variable, herd recording, was operationalised as to whether th
farmer was on herd recording at the time of the study, had previously been o
it or had never used it, For farmers on herd recording the amount of use of 
the system was also a guide to the degree of adoption. 
The independent variables studied were generally social factors which are of 
particular relevance to the dairy industry. The history of amalgamation, 
turnover and diversification of farming enterprises has played a pronounced 
part in dairying. Therefore it was considered necessary to gather data on t
history of farmers generally and in dairying in particular, changes in farm 
and herd size, market milk quotas and ownership and management structure of 
farms. Running other enterprises on farms and operating other farms was als
thought to be of relevance, as were future changes envisaged for the size of 
farms, the numbers of cows and dairies, and the personal aims of farmers. 
Communication and extension factors were mass media exposure, membership of 
agricultural groups and organisations, use of courses and schools, attendanc
at field days, exposure to agricultural officers and interpersonal 
social/communication networks. 'Sub -networks' dealing with specific 
management related discussion topics were identified as a part of the 
communication structure of dairy farmers. 
Factors which were also thought likely to influence herd recording adoption 
and/or continuance such as the attributes of the innovation were also to be 
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taken into account. These were the replacement of test buckets with meters, 
the extension of milk testing to include somatic cell counting and owner 
sampling as an option to recorder sampling. 
Other likely correlates of herd recording adoption were measured: 
the demographic characteristics of the farmer; 
size of the quota in relation to herd size; 
labour availability; and 
the inclusion of registered stud cows in the herd. 
6 . 1 . 5  Survey Method 
Due to the differences between the Central (Harvey Shire) and the Lower West 
Coast (Busselton and Augusta -Margaret River Shires) districts as regards 
dairying history and present structure, these two areas were selected for 
comparison. Dairy farmers registered with the Department of Agriculture in 
198l were chosen as the population from which to sample. In 1981 there were 
632 such farmers in Western Australia, of which 197 were from the Harvey Shire 
and 156 from the Busselton/Augusta-Margaret River (hereafter referred to as 
Busselton) Shires. Fifty farmers from each district were randomly selected. 
Local officers from the Department of Agriculture confirmed the selection of 
the main decision-maker for each farm, and assisted with locating the farms. 
Farmers were personally contacted by phone and an appointment was made, 
usually between morning and evening milkings. Where it was not possible to 
interview farmers between milkings (9 .00  to 3 . 3 0 ) ,  an evening interview was 
arranged. The introduction to the farmer took the following format: 
"Hello, my name is . . . . . . . . . . ,  and I ' m  with the Department of 
Agriculture. I 'd  like to interview you about communication patterns in 
the area, your history in dairying, and I ' d  also like to talk about 
herd recording. Can you tell me what time would be convenient for us 
to talk?" 
Most of the interviews were completed between June 29 and August 2l ,  198l. 
Interviews generally took about one and a half hours. Forty-eight main 
decision-makers from Busselton and 46 from Harvey were successfully 
interviewed. Data on all 100 farms such as their recording history, quota and 
herd size was gathered from the Department's and the Dairy Industry 
Authority's records. 
6 . 1 . 6  Results 
6 . 1 . 6 . 1  Farm and Farmer Characteristics 
There have been considerable changes in farm size since respondents or their 
families acquired the farm. one family acquired 20,000 acres 1n 186l. In 
1981 one of the descendents of the original family used slightly more than 400 
acres for dairying (including a run-off block) and leased other land for beef 
production. At the other extreme, a farmer had increased the size of the 
farm(s) by l,600 acres. Sixteen respondents owned land in addition to the 
dairy farm. This land was used for various purposes often as part of the 
dairying operation or for other enterprises. Since acquiring the first dairy 
the total area of land farmed had increased for 68 farmers by a mean area of 
460 acres. Eighteen farmers' properties decreased in size by a mean of l,728 
acres, although all but two of these farmers had decreased their acreages by 
less than l ,000 acres. In summary, a minority of the respondents had changed 
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their farm size by more than l,000 acres, the median change being an increase 
of 210 acres. 
Sixty-one per cent of the Harvey sample and 75 per cent of the Busselton 
sample had increased their farm size. Twenty-six per cent of Harvey farmers 
compared to 13 per cent of the Busselton farmers had decreased their farm 
size. About thirteen per cent of farmers from both areas reported no change 
in farm size. The median change in farm size was 45 acres in Harvey and 25l 
acres in Busselton. 
Quota sizes ranged from 39 to 1,100 litres, although 38 farmers had quotas 
between 245 and 265 litres. The median quota size was 339 litres, the mean 
being 475 litres. Thirty-eight farmers had gained their quotas since 1975. 
Seventy of the 94 farmers interviewed had help in the dairy at milking time. 
Only four farmers had stud dairy cattle. 
Various other enterprises were undertaken by the dairy farmers surveyed, The 
majority of farmers engaged in traditional pursuits such as rearing 
calves,heifers, steers and other cattle for dairying and beef sales. A small 
number of farmers ran sheep, pigs, stud horses and bulls, or cropped lupins, 
grain or hay. Growing vegetables such as tomatoes, potatoes and pumpkins was 
rarely engaged in. Despite other interests dairying was the dominant 
occupation and income earner for all farmers. 
Apart from spouses, relatives were significantly involved in the ownership of 
many of the dairying operations. Twenty nine farms were wholly or partly 
owned by a total of 75 relatives. In nearly all cases the relatives belonged 
to the respondent's immediate family, being mothers ( 1 5 ) ,  sons (13)  or sisters 
( 5 ) .  Only three farms were subject to managing, leasing or sharefarming 
arrangements, with relatives being involved as the owners on two of the 
farms. Thirty-eight farms involved two or more decision-makers apart from 
spouses. Almost always the secondary decision -maker was a son, brother or 
father. 
Forty six respondents had grandparents that were dairy farmers in Western 
Australia and 8l had parents that were dairy farmers in this State, One-third 
of those whose parents were not dairy farming in Western Australia came from 
another sort of farming enterprise. In all, 85 of the 94 farmers had a 
Western Australian farming background. The mean and median number of years 
that farmers had been operating a dairy was 20 years; the period ranged from a 
few months to 45 years. 
Farmers had different aims and goals both for the future of their farms, and 
ultimately their own lives. Of the 94 farmers, two were selling the dairy 
operation and two were decreasing the amount of land used for dairying. Most 
of the remaining farmers had chosen to stabilise their dairying operations, 
except for about l5 farmers who hoped to increase their farm size. Eight 
farmers had definite plans to buy more land, the mean area being considered 
was 212 acres. Fifty-four farmers indicated that they were not intending any 
changes in herd size, 23 farmers intended increasing the herd size and l4 
farmers had plans to decrease the number of cows. Ten farmers involved in 
other farming enterprises intended to increase the importance of these 
operations. In many cases farmers had expansionary aims which were controlled 
by quota sizes. When asked about the long term aims for the dairy farm, 
common replies were: 
to increase the size (quota, herd number or area) or efficiency of the 
dairy operation; and 
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to make adaptions or alterations to the dairy farm or operations. 
However, 15 farmers were not free to plan future changes to their dairying 
situation because the future depended on the actions of other family members 
(such as whether the son would come back on the farm after finishing his 
education). Expansionary aims were not rated highly by most farmers when 
presented as a tradeoff with other personal and farm goals. 'Making a 
satisfactory income to allow for a reasonable standard of living' was given as 
the main aim of 40 farmers. Twenty two respondents rated 'achieving a highly 
efficient farm; each cow giving the optimum milk quality and yield' as being 
the primary aim. 'Enjoying each day living on the land, and being satisfied 
with farming as a way of life' was the third most popular aim suggested by ll 
respondents. Only nine respondents nominated expansion as being the primary 
aim. It must be concluded that in general dairy farmers were mainly concerned 
with income stability and farm efficiency. 
6 . 1 . 6 . 2  Herd Recording Adoption 
Records provided by the Division of Animal Production for the 1971-8l period 
showed that of the 100 farmers sampled 35 had been continuously on herd 
recording since their first adoption. Eighteen farmers had discontinued in 
the 1971-8l period. No records were available on adoption history prior to 
1971, but interviews with farmers revealed a further 2l farmers had 
discontinued prior to 197l and did not seek readoption. Table 2 presents this 
data for the selected farmers. Although only 20 farmers had never adopted 
herd recording as against 37 who had used the innovation continuously, the 
remaining 43 farmers have discontinued at some stage. 
Table 2. Adoption of herd recording for respondents and non-respondents 
farming in the Harvey, Busselton and Augusta-Margaret River Shires 
Adopt ion/non-Adoption 
Number of farmers 
Respondents (N=94) 
surveyed (N-=100) 
Non-respondents (N=6) 
Continuously on herd recording 
since first adoption 
Discontinued (1971-81) after 
an earlier adoption 
35 
18 
2 
I 
Discontinued (pre 1971) after 2l 
an earlier adoption 
Recontinued 
Twice discontinued 
Never adopted 
2 
I 
17 
In the case of non-respondents, never adopted was as far as known. 
The number of farmers who at the time of the survey were on herd recording, 
had previously used it or had never used it is presented in Table 3 for the 
two districts. These results are for the 94 successful interviews and are not 
statistically significant. 
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Table 3. District by adoption of herd recording 
District 
Harvey Shire 
Busselton, Augusta­ 
Margaret River Shires 
+ 02=3.17, P >  0.05 
Adopters 
20 
17 
Rejectors 
16 
25 
catedOry (N=94) 
Non-Adopters 
10 
6 
Number of farmers in each adoption 
The use of herd recording results is shown on Table 4. All dairy farmers on 
herd recording use it to decide on culling, and most use it to decide when to 
dry off cows and which cows to treat for mastitis. Other, not so commonly 
practised uses are deciding what bull to use and what heifers to keep for 
replacements. 
Table 4. Reference to herd recording results for making decisions 
Type of decision 
Number 
Very often 
of farmers using results (N=37) 
Often Occasionally Seldom Never 
What cows to cull 26 8 3 0 0 
When to dry off cows 21 8 4 1 3 
Which cows to treat 19 10 3 3 2 
for mastitis 
What bull to use 12 7 5 2 11 
What heifers to keep 8 5 6 3 15 
for replacements 
Whether to use AI or 5 3 5 2 22 
natural mating 
How much supplementary 4 3 7 2 21 
feed or concentrates 
to give Cows 
Whether it is necessary 2 2 3 2 28 
to milk more Cows 
When to commence hay 0 2 2 7 26 
feeding 
Whether to buy or 0 0 1 0 36 
breed replacements 
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6 . 1 . 6 . 3  Formal Channels pf Agricultural Extension 
6 . 1 . 6 . 3 . l  Mass media exposure 
On average, every farmer read five of the l0 publications that were listed on 
the questionnaire. Eighty-two farmers received 'Dairy Notes', 75 the 'Farmers 
Weekly' and 6l read the 'National Farmer'. Specialist dairying publications 
('Dairyman', 'Dairy Exporter') were read regularly by only I0 respondents. 
Table 5 presents the results for all publications surveyed. 
Table 5. Exposure to farming publications 
Publication(s) Number of farmers reading/monitoring (N=94 
Regularly Occasionally/seldom Never 
Dairy Notes 82 4 8 
Farmer's Weekly 75 I 18 
National Farmer 61 7 26 
Agricultural Memo 63 0 31 
Local newspapers 49 23 22 
Countryman 49 9 36 
Elders GM Weekly 49 4 41 
Western Farmer and Grazier 36 5 53 
Journal of Agriculture 8 2 84 
Farm 6 2 86 
Company Journals+ 13 I 80 
Other general farming publications+ II I 82 
Other dairy publications+ 10 0 84 
Other farming publications+ 4 0 90 
John Chadwick's newsletter+ 3 I 90 
Direct Mail Service+ 2 0 92 
CSIRO's Rural Research+ 2 0 92 
+ Not specifically nominated in the questionnaire 
Radio and television programmes about farming were important, with those 
farmers receiving particular programmes tending to monitor them on a regular 
basis. For many dairy farmers milking times interfered with being able to 
listen to morning radio broadcasts, whilst television programmes also were not 
screened at a time to suit everyone. Farmers exposure to radio and television 
(farming) programmes is shown in Table 6. 
-17­ 
Table 6.  Exposure to radio and television farming programmes 
Medium and programme Listening frequency (N=94 
Regularly Occasionally/seldom Never 
Radio (l/day-L/week) (less than L/week) 
ABC Country Hour 39 14 41 
ABC Breakfast Session 25 6 63 
Television (L/week-L/month) (less than I/month) 
Countrywide 54 7 33 
Farming Today 45 18 31 
Based on the frequency of attending to each medium, a print, radio and 
television score was constructed. For respondents as a whole print media 
exposure approximated the normal curve with 34 respondents scoring from zero 
to 22. Because there were fewer electronic media outlets, farmers tended to 
belong to one of three radio or television score groupings: no score, medium 
score or high score, It was found that the print readership score was highly 
associated with adoption and continuance on herd recording. Table 7 presents 
this data for the 94 respondents. No association between electronic media 
exposure and herd recording was found. 
Table 7. Exposure to farming publications by adoption of herd recording 
Farming publications 
exposure score 
Number of farmers in each 
adoption category (=94)+ 
Adopters Rejectors Non-adopters 
2- 9 
l0-14 
15-22 
+ ? 25.2,  P =  0.00 
2 
18 
7 
12 
27 
2 
7 
6 
3 
6 . 1 . 6 . 3 . 2  Membership of agricultural groups 
Respondents belonged to one or more of 12 possible agricultural groups. 
Eighty seven per cent of the Harvey farmers and 63 per cent of the Busselton 
farmers were members of the Primary Industry Association ( P . I . A . ) .  This 
difference is mainly accounted for by the high joining rate for Harvey farmers 
in the five year period prior to the survey, with l2 farmers from Harvey 
joining the P . I . A .  None from Busselton joined during this time. No 
difference between areas was found as regards frequency of attending meetings. 
Membership of groups other than the P.I .A.  was also higher among Harvey 
farmers. Only five farmers from Busselton were members of other groups. At 
Harvey membership was as follows: 
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Wokalup Farm Improvement Group (6) 
Harvey Agricultural Society (6) 
Holstein Fresian Association or Fresian Society (3) 
Other groups (7) 
The number of groups a farmer belonged to was associated with adoption and 
continuance on herd recording. This data is shown in Table 8. 
Table 8. Farming group membership by adoption of herd recording 
Number of groups 
belonged to 
0 
1 
2 or more 
Adopters 
5 
20 
12 
Rejectors 
10 
26 
5 
Non-adopters 
5 
11 
0 
Number of farmers in each 
adoption category (N-94)+ 
+ = 10.36, P = 0.03 
Usually includes the Primary Industry Association 
6 . 1 . 6 . 3 . 3  Use pf consultants,services, courses,schools and field days 
Twenty -four per cent of Harvey farmers and 56 per cent of Busselton farmers 
had made use of the services of a consultant. However, all but two of the 
Harvey farmers did not consult at the time of the survey. Ten per cent of the 
Busselton farmers had withdrawn, and most of the remaining Busselton farmers 
were with a single consultant. 
The use of various services, courses or schools is set out for each district 
on Table 9.  Busselton farmers can be seen to have attended and used more 
formal instruction and courses than Harvey farmers. An association with herd 
recording adoption and continuance was also found, and is shown in Table 10. 
Table 9. Use of services, courses or schools by district 
Service, course or school 
Number of farmers using or attending 
in each district (N=94) 
Harvey (N = 46) Busselton (N = 48) 
Farm Management Foundation 
Dept. of Agriculture cattle nutrition course 
Dept. of Agriculture least cost rations service 
Dept. of Agriculture dairy cow nutrition school 
Dept. of Agriculture hay testing service 
Artifical insemination course 
Other courses 
Total 
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l 
l 
l 
2 
14 
10 
29 
3 
4 
3 
l 
13 
16 
7 
47 
Table I0. Use of services, courses or schools by adoption of herd recording 
Number of services, courses 
or schools attended 
0 
l 
2 or more 
+ . 9 . 8 7 ,  P  = 0 . 0 4  
Adopters 
8 
19 
10 
Rejectors 
19 
14 
8 
in each 
(N=94)+ 
Non adopters 
10 
5 
l 
Number of farmers 
adoption category 
Farmers from both areas were asked how many field days, seminars or courses 
they had been to on average per year, since living in their area. This is 
shown on Table Il .  
Table ll. Attending to field days, seminars or courses by district 
Frequency of field day, etc. 
attendance 
Less than l every 2 years 
From l to less than 3 every 2 years 
3 or more every 2 years 
+ P >  0. 05 
Number of farmers in each 
district (N=94)+ 
Harvey Busselton 
(N=46) (N=48) 
14 19 
15 16 
17 11 
It can be seen that Harvey farmers attended more field days, etc. per year 
than Busselton farmers. This may be due to the greater number of dairying 
field days available in Harvey and the greater distances the Busselton farmers 
must travel to attend these events. There was a strong association between 
attendance at field days and adoption status, with farmers very low in field 
day attendance being unlikely to remain on herd recording (see Table 1 2 ) .  
Table 12. Field day attendance by adoption of herd recording 
Field day attendance per year 
Number of farmers in each 
adoption category_(N=94+ 
Adopters Rejectors Non-adopters 
less than 0.5  
0 .5  -  1 . 4  
1 .5  or more 
5 
17 
15 
18 
12 
11 
10 
2 
4 
+ 2 = 14.76, P 0.005 
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6 . 1 . 6 . 3 . 4  Contact with departmental officers 
An attempt was made to interview every officer of the Department of 
Agriculture who had contact with respondents between the years 1971-8l. 
Nearly all relevant officers were contacted and asked to estimate the number 
of face-to-face, telephone and written contacts they had had with each 
farmer. In all, 35 officers consisting of advisers, technicians, dairy 
produce officers, research station managers, and herd recorders provided 
information. 
The number of contacts per year on average that farmers reportedly had with 
all departmental officers ranged from none to 23. For the l0 year period the 
extrapolated number of contacts ranged from 0 to 232, the mean being 7 l .  The 
amount of contact was significantly associated with herd recording adoption. 
When contact with officers such as herd recording specialists and dairy 
produce officers (both groups espousing herd recording adoption) was ignored, 
the association remained. This is shown in Table 13. Farmers in contact more 
than about five times per year had in nearly all cases tried herd recording. 
Table 13. Department of Agriculture officer contact by adoption of herd 
recording 
Number of contacts with departmental 
officers for the 1971-81 period 
Number of farmers in each 
adopt1on category (N=94)+ 
Adopters Rejectors Non adopters 
0- 14 
15- 52 
53- 75 
76-192 
8 
6 
10 
13 
10 
9 
12 
10 
5 
9 
l 
l 
+ ? = 1 4 . 1 4 ,  P  =  0.03 
Note that this figure is determined by extrapolation and should be 
understood as an index and not a real contact figure. 
Table I4 shows the association between herd recording adoption/non-adoption 
and regular communication with departmental officers, This was not 
statistically significant. In Harvey 40 per cent of the farmers who were on 
herd recording had no regular interpersonal departmental contact, compared to 
about 60 per cent for those previously or not on herd recording. In Busselton 
53 per cent of those on herd recording had no regular contact compared to 68 
per cent for the rejection and non -adoption categories. 
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Table 14. Number of Department of Agriculture officers in farmers' 
communication networks by adoption of herd recording for each 
district 
District and number of 
officers in network 
Number of farmers in each 
adoption category (Total N=94+ 
Adopters Rejectors Non-adop
Harvey 
Busselton 
0 8 10 6 
l 2 3 l 
2 or more 10 3 3 
0 9 17 4 
l 4 6 l 
2 or more 3 3 l 
Does not include contact with dairy produce officers, stock 
inspectors and herd testers. 
+ 5.47 ,  P >  0.05 
Harvey farmers with one or more contacts averaged 2 .6 ,  1 . 7  and 2 .0  contacts 
per farmer for the adopter, rejector and non-adopter categories respectivel
Busselton farmers with one or more contacts averaged 2 . 0 ,  I.25 and l . 5  
c o n t ac t s  per farmer for the adopter, rejector and non-adopter categories 
respectively. The contact average per farmer for all 94 farmers sampled wa
1.27 for those on herd recording, 0 .49 for the rejectors and 0.69 for the 
non-adopters. 
Altogether the sample of 94 farmers had l links with either advisers, 
technicians, herd testers, dairy produce officers, stock inspectors, 
administrators or research station managers. Table 15 shows the frequency 
nomination of departmental officers. Herd testers were least frequently 
nominated and advisers were most frequently nominated, although the average 
number of links for the technicians nominated is higher than for any other 
occupation category. One technician was nominated as being an ongoing cont
by 17 out of 46 farmers questioned. 
Table l5. Regular contact between farmers and Department of Agriculture 
officers 
Occupation group 
Agricultural advisers 
Agricultural technicians 
Herd testers 
Dairy produce officers 
Total number 
of links 
49 
32 
12 
18 
Range 
1-13 
-17 
1-3 
1-12 
Number of 
officers 
nominated 
11 
5 
5 
4 
Mean n
of li
per off
4.
6 .
2 .
4 .
•  Number of respondents = 94, number of links = Ill 
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6 . 1 . 6 . 4  Informal Channels of Agricultural Extension 
6 . 1 . 6 . 4 . 1  Individual farmer networks 
Each farmer was asked to name the people he had spoken to about farming 
me thods and management decisions most frequently in the past year. 
Information on the location, length of time known and frequency of contact of 
each person named was also collected. This was the farmer's communication 
network. Sub-networks dealing with breeding, feeding and milk quality 
information contacts were also collected. 
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Table 16. Communication network statistics by district 
Communication network 
variable 
Range 
Harvey Busselton 
(N=46) (N=48) 
Harvey 
(N=46) 
Bussel ton 
(N=48) 
Median+ 
Total number of regular contacts 
Number of regular farmer contacts 
Number of regular non-farmer contacts 
Number of regular farmer contacts 
spoken to frequently # 
Number of regular farmer contacts 
spoken to about breeding and culling 
in the past year 
Number of regular farmer contacts 
spoken to about milk yield and 
quality in the past year. 
Number of regular farmer contacts 
spoken to about the use of conserved 
fodder and other supplementary 
feeding in the past year. 
Number of regular non-farmer contacts 
spoken to about breeding and culling 
in the past year 
Number of regular non-farmer contacts 
spoken to about milk yield and 
quality in the past year 
Number of regular non-farmer contacts 
spoken to about the use of conserved 
fodder and other supplementary 
feeding in the past year 
Number of regular farmer contacts 
using herd recording. 
Number of regular farmer contacts 
not on herd recording. 
Per cent of regular farmer contacts 
on herd recording 
Number of days since last spoken to 
any person on breeding or culling. 
Number of days since last spoken 
to any person on milk -yield and 
quality. 
Number of days since last spoken 
to anyone on the use of conserved 
fodder and other supplementary feeding 
0-24 
0-13 
0-11 
0-13 
0-3 
0-3 
0-4 
0-3 
0-1 
0-6 
0-10 
0-6 
0-100 
1-210 
0-180 
0-700 
2-22 
0-9 
0-13 
0-5 
0-4 
0-9 
0-5 
0-6 
0-2 
0-2 
0-3 
0-6 
0-100 
0-210 
0-365 
0-700 
8 . 6  
4 . 1  
4 . 4  
3 . 1  
0 . 7  
0 . 5  
0 .5  
0 . 1  
0 . 1  
0 . 1  
1 . 5  
2.2  
38.3  
1 4 . 4  
1 4 . 3  
14 .0  
7 . 1  
3.0  
4 .0  
1.6 
0 . 3  
0 .4  
0 . 4  
0 . 2  
0 . 2  
0 . 2  
0 . 5  
2 . 4  
23.3  
1 5 . 0  
1 4 . 3  
4 1 . 7  
4  
#  
Tests of statistical significance not computed; note that all figures 
are on a per farmer basis. 
Includes retired and hobby farmers, farm managers, and workers. 
Defined as once every 3 weeks on average, or more frequently. 
Table 16 presents data showing the variation between districts as regards the 
characteristics of individual farmer networks. The median farmer had eight 
frequent contacts. Harvey farmers had more farmers in their network, and 
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these farmers were spoken to more frequently. The median farmer from each 
district had spoken to someone on breeding, feeding and culling a fortnight 
prior to the survey, except for feeding discussions in Busselton being six 
weeks previously. The median Harvey farmer had three times as many regular 
contacts who were on herd recording. 
The following variables were found to be associated with using herd recording 
at the time of the study. 
Having more than the median number of total network contacts ( = 
9 . 6 ,  d . f .  = 1 ,  P  =  0.002) 
Having more than the median number of farmers on the network ( = 
5 . 7 ,  d . f .  = 1 ,  P  = 0 . 0 2 )  
Having more than the median number of non-farmers on the network (y% 
= 7 . 3 ,  d . £ .  = 1 ,  P  =  0.007) 
Having spoken to network contacts about breeding within the past year 
(1980/81) ( = 4 . 8 ,  d . f .  = 1 ,  P  = 0 . 0 3 )  
Having more than the median number of farmers on the network who are on 
herd recording (x? = 8.8 ,  d . f .  = 2 ,  P  = 0 . 0 1 )  
6 . 1 . 6 . 4 . 2  District links 
In the Harvey district, 213 ongoing communication links were found between the 
46 selected farmers and between the selected farmers and other farmers. In 
Busselton there were 134. Table l7 shows that although the Harvey sample 
included three more farmers on herd recording (20 versus 17) ,  a  more than 
proportionate amount of links existed between Harvey dairy farmers who herd 
record. In fact, 50 per cent of the total number of links discovered in 
Harvey were to farmers on herd recording, and 72 per cent of these were 
between farmers who both herd recorded. In Busselton 27 per cent of the total 
linkages were to farmers on herd recording and 4l per cent of these were 
between farmers who both herd recorded. There was less total communication 
between herd recording farmers in Busselton - only l5 links versus Harvey's 
77. Both districts were found to have a similar number of links between the 
other farmer groupings. In short, the main difference between the two areas 
was the total number of links, which can largely be explained by the larger 
number of links in Harvey among the herd recording farmers. When the number 
of links between groups per sampled farmer are compared (see brackets in Table 
17) a low level of contact (0 .7  to l . 1 )  with herd recording farmers is found 
in both districts, except for the 'on herd recording on herd recording' 
group in Harvey ( 3 . 5 ) .  
Table 17.  Links among sampled and nominated farmers according to herd 
recording adoption 
Sampled farmers ­ 
adoption category 
Links to sampled and other 
pn herd recording 
Harvey Busselton 
farmers (N=347) 
Not on herd recording 
Harvey Busselton 
on herd recording 
Not on herd recording 
7 7 ( 3 . 5 )  
2 9 ( 1 . 1 )  
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15(0 .9)  
2 1 ( 0 . 7 )  
4 9 ( 2 . 4 )  
5 8 ( 2 . 2 )  
43 ( 2 . 5 )  
55 ( 1 . 8 )  
This trend can be understood graphically for the sampled farmers alone. 
Figure 4 shows the network of links between the Harvey farmers who herd 
record. This is a different pattern to the Busselton farmers. If the farmers 
within the sample who have no contacts with other farmers within the sample 
are studied, there are opposing trends in each district (see Table 18 ) .  
Bearing in mind the small numbers in each category, about 60 per cent of the 
non-adopters and rejectors in Harvey (sample) are isolates, whereas this 
figure is about 20 per cent in Busselton. 
Table 18. Ratio of isolates to non -isolates in each adoption category by 
district 
District 
Ratio of isolates to non-isolates in each 
adoption category (N=94)+ 
Adopters Rejectors Non adopters 
Harvey 
Busselton 
3 : 1 7  (15%) 
9: 8 (53%) 
10: 6 (63%) 
6 : 1 9  (243%) 
6 : 4  (60%) 
1 : 5  (17%) 
+ Tests of statistical significance not computed. 
When attention was given to the sub -networks, that is, specific communication 
about breeding, feeding, culling and herd recording, it was noticeable that 
only one family group in Harvey regularly engaged in herd recording 
discussion, Most other farmers did not talk about herd recording. Only three 
people from other occupation groups were nominated as having discussed herd 
recording with respondents: Trevor Pavy (the Departmental adviser on herd 
recording), a farming consultant and a herd tester. With breeding, feeding 
and culling discussion, no one person was nominated by more than three farmers 
as being a contact on any single topic. The Artificial Breeding Board was the 
main centre for breeding consultation, and a Margaret River consultant was 
nominated frequently as having recently discussed milk yield and quality, 
and/or the use of conserved fodder and other supplementary feeding. Nine out 
of 2l farmers who were presently using this consultant were on herd recording, 
which was similar in proportion to the Western Australian dairy farmers as a 
whole. 
6 . 1 . 6 . 5  Other Influential Factors 
Demographic variables, changes in the nature of herd recording and the 
specific situational context of the individual farmer are factors which are 
likely to have an effect on the adoption of the technique. R.A .  Bettenay 
(personal communication, 1981) suggests that these would include: the 
farmer's age, the size of the quota in relation to herd size, labour 
availability, and the inclusion of stud cows. Some of these and other factors 
are discussed below. 
6 . 1 . 6 . 5 . 1  Demographic variables 
Age, education and country of origin were three variables considered likely to 
influence herd recording adoption. The age of the respondent was associated 
with herd recording use as shown in Table 19. 
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Figure 4. Networks of communication links among sampled dairy 
farmers 
Table 19. Age by adoption of herd recording 
Age 
20-39 
40-49 
50 and above 
+ ? = 18 .3 ,  P  =  0.00l 
Adopters 
26 
10 
l 
Rejectors 
13 
16 
12 
category (N=94+ 
Non-adopters 
8 
2 
6 
Number of farmers in each adoption 
Generally the 40 to 49 year age group had either tried herd recording or was 
using it, Only two out of 28 had not tried it.  Farmers aged 20 to 39 were 
not as likely to have tried herd recording compared to the 40 to 49 group, but 
those who had tried it were more likely to be still using it .  About one third 
of farmers of 50 years and above had not tried herd recording and all but one 
of those who had used it had discontinued. It is suggested that for farmers 
under 50 it is not age itself that is related to herd recording, but given the 
high incidence of discontinuance, as a farmer gets older he is more likely to 
have tried herd recording and then discontinued for one reason or another. 
Education was also associated with herd recording adoption, but it was only 
critical for farmers with less than eight years of formal education (see Table 
20) .  In this group only 12 per cent of farmers were using herd recording 
compared to nearly 50 per cent for the remaining farmers ( = 9 . 1 8 ,  d . f .  =  
l, P = 0.002).  Varying amounts of formal education beyond primary school 
appear to play no part in adoption and rejection of herd recording. 
Table 20. Years of formal education by adoption of herd recording 
Years of education Number of farmers in each adoption catedOry (N=94+ 
Adopters Rejectors Non- adopters 
0-7 3 16 6 
8,9 12 8 4 
10 16 15 3 
11 or more 6 2 3 
+ x? ; 1 3 . 9 ,  P  ;  0.03 
Some farmers in Busselton were from Britain, and in Harvey a minority of 
farmers were from Italy. The remainder (83 per cent) were almost always of 
Australian origin. There is no evidence to suggest that ethnic origin plays a 
part in affecting adoption. 
6 . 1 . 6 . 5 , 2  The individual situation of the farmer 
Farmers with a large quota in relation to herd size, available help in the 
dairy, and with stud dairy cattle were expected to be more likely to herd 
record. The size of the quota in relation to herd size was found to be 4 . 6  
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litres/head for those farmers not recording and 5 . 3  for farmers on herd 
recording (for all registered dairy farmers). Forty -six percent of those 
having available help were on herd recording, compared to 2l per cent of the 
non-help group ( = 3.65, d . f .  =  l, P = 0.056) .  All four farmers had stud 
cattle and all were previous users of herd recording. 
When asked why 
explanations. 
they were 
These are 
not using herd 
shown in Table 
recording 
21. 
farmers suggested various 
Table 2l. Reasons for not using herd recording reported by non -adopters and 
rejectors 
Reason for non adoption/ 
discontinuance 
Disruption in the dairy and other 
inconveniences 
Department of Agriculture inadequacies, 
mistakes and communication problems 
Not in the position to cull 
Information is redundant, irrelevant 
or not useful 
Not worth the money 
Haven't thought about it 
Other 
Number of farmers 
Rejectors (N=43) 
24 
16 
12 
10 
9 
1 
0 
reporting each reason 
Non adopters (N=17) 
5 
0 
3 
4 
2 
3 
I 
Farmers sometimes reported more than one reason for non-adoption/ 
discontinuance. 
It was thought that farmers who complained about 'disruption in the dairy and 
other inconveniences' had an experience of herd recording when buckets, no 
cell count and an on-farm recorder were all attributes of the innovation. 
However, it was found that of those farmers giving 'disruption . . . . '  as a 
reason for discontinuance, the percentage of farmers who had adopted then 
discontinued in more recent times (after 1971) was equal to the percentage of 
those who had stopped herd recording prior to 1971 when these problems were 
more evident. 
6 . 1 . 7  Further Discussion and Conclusions 
6 . 1 . 7 . 1  Adoption pf Herd Recording 
A most significant finding is the high proportion of dairy farmers who have 
discontinued herd recording (43 per cent). The historical pattern shown in 
Figure 2' showed two substantial increases in adoption rate since 197l, 
coinciding with changes in the technology itself, but each followed by higher 
rates of discontinuance. Also it was found that current adopters tended to be 
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younger and rejectors tended to be older, reinforcing a notion of 
disenchantment with herd recording. 
For those on herd recording the most frequent uses of their printouts were for 
culling cows on performance, drying off cows and for treating cows for 
mastitis. There was little use of herd recording for genetic improvement 
through heifer selection and even less for feeding decisions. These findings 
confirm an earlier 1973 evaluation of herd recording. While the Department of 
Agriculture's extension programme places great emphasis on improved milk 
production through better nutrition the herd recording scheme seems largely 
irrelevant in the minds of farmers. 
When non-adopters were asked reasons for not herd recording, l6 nominated 
'Departmental' problems and 10 considered the information not useful. 
These observations suggest that a major objective for the Department should be 
to give improved service to existing adopters to prevent discontinuance, 
rather than recruit new adopters. 
6 . 1 . 7 . 2  District Differences 
In comparison to the older dairying region of the Central West Coast, the 
Lower West Coast has qualitative and quantitative differences as regards a 
variety of factors. The Lower West Coast region has a shorter history in 
whole milk production and farmers have less economic resources and small 
quotas. This district does not have the irrigation facilities that are 
provided further north. The southern region has however made substantial 
gains in increasing farm size per farmer. 
From a communication and extension perspective the southern farmers have less 
access to dairy research institutions. Because farms are further apart less 
face -to-face communication between farmers would be expected. There is also 
less agricultural group membership, less communication between herd recording 
farmers and less communication between (the sampled) farmers. However, 
farmers in the southern region make greater use of consultancy services, 
attend more formal courses and possibly attend more field days. 
This balance of factors between the two districts may explain why there was no 
significant difference in herd recording adoption between districts. 
6 . 1 . 7 . 3  Variables Associated with Adoption 
Older farmers, and those with less than eight years of formal education, were 
more likely to have discontinued herd recording. Adoption was positively 
associated with the following farmer variables: 
exposure to farming publications; 
agricultural group membership; 
the use of services, courses or schools; 
field day attendance; 
contact with Departmental officers; and 
communication network variables. 
The communication network variables which were associated with adoption were: 
the total number of a farmer's contacts; 
the number of other farmers in his network; 
the number of persons from other occupations he interacts with 
regularly; 
-29­ 
the recency of breeding and culling discussion; and 
contact with others who were also adopters. 
While it was expected that there would be a positive association between 
communication variables and herd recording adoption, significant relationships 
were found across almost all variables or indices chosen. Several 
interpretations are possible. First, if the relationship is a causal one, 
then greater media exposure, more information disseminated and more frequent 
contact on the part of the Department of Agriculture could increase adoption. 
Second, this may be a spurious correlation; that is, there is an unknown 
common cause to both improved communication and adoption among individual 
farmers. 
Finally, it might be concluded that the association is really one between lack 
of communication support for herd recording and discontinuance. Certainly, 
the amount of communication about herd recording was low, confirming a finding 
of the 1973 survey. There is a distinct impression that the Dairy Herd 
Improvement Scheme operates in a vacuum which could be overcome by: 
more assistance to farmers by Departmental officers to interpret the 
information provided; 
additional calculations to turn the information into better breeding 
and feeding decisions (eg. seasonal indexes, cow rankings); 
application of group extension techniques to stimulate farmer-to-farmer 
discussion of these decision parameters; 
better feedback to the Department, via its own officers and others 
servicing dairy farmers, on problems with herd recording; and 
development of other herd services (eg. dairy rations profit 
maximization) to work in concert with herd recording. 
6 . 1 . 7 . 4  Limitations of the Study 
Some objectives of this part of the networks study could not be realized. 
Specifically, it is not possible to attribute differences in adoption and 
communication to the demographic change in dairy farming nor differences 1n 
extension approaches. One reason was a limitation with the network analysis 
technique. 
It is now apparent that for valid mapping of communication networks, and 
attributing network characteristics to individuals, almost every person in a 
socially identifiable area must be interviewed. The sampling ratio of l-in-4 
for both districts was too sparse for this sort of analysis. 
Nevertheless, general patterns of communication could be described with 
precision. From these the above suggestions for preventing discontinuance of 
herd recording were drawn. 
6.2  Adoption of Soil conservation Practices 
There has been a recent increase in research on agricultural land management 
to reduce soil erosion. A problem of similar magnitude is the application of 
these soil conservation measures to individual farms. This enquiry examines 
these problems and presents data on farm and farmer characteristics for a 
sample of Central Wheatbelt farmers. The results present economic, physical, 
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agricultural, historic, demographic, attitudinal and social data collected 
during 1981. Communication patterns and soil conservation behaviour are 
examined in detail, and summary conclusions are made based on these findings. 
6 . 2 . 1  Soil Conservation and Extension 
The Western Australian Department of Agriculture is heavily involved in 
research to promote soil conservation knowledge. However, once answers to 
technical problems are acquired, extension policies must promote widespread 
adoption by farmers. For various reasons (outlined below) attempts by the 
Department to achieve widespread adoption of soil conserving practices in the 
farming community have sometimes been unsuccessful. Furthermore, more parties 
(farmer organizations, committees, etc.)  are becoming involved in the 
dissemination of information and the formulation of policy on soil 
conservation. From an extension point of view the adoption situation is now 
complex in both theory and practice. 
6 . 2 . 1 . 1  Soil Degradation Problems 
In recent years there has been an increased public awareness of the present 
state, and the future condition of Australia's top-soil. Some of these 
community fears are: land clearing effects, salinisation, wind erosion, 
flooding and changes in the soil structure. Writing for 'The Bulletin' 1n 
1980 Kenneth Graham said: 'The CSIRO's work indicates that man is eroding 
soil faster than it is being formed. In effect, it is being mined'. So1l 
degradation is not new, however, and has been occurring since agriculture 
began. Other soil degradation problems not so well publicised are sheet water 
erosion, silting, loss of soil fertility, increased soil acidity, denudation 
by grazing, and waterlogglng. On an area basis in Western Australia the 
cultivation of farmland for the growing of crops and pastures causes a greater 
annual disturbance of the land surface than other land uses. 
In it 's  1982 submission on rural land use in Western Australia to the Senate 
Standing Committee on Science and the Environment, the Department estimated 
that 48.5 per cent of the agricultural zone needed both land management 
practices and land management works, with a further 2 l . 5  per cent of the area 
needing land management practices only. It can therefore be said that the 
public perception of the present state of soil conservation knowledge and 
adoption is not merely the result of agenda-setting by the press. Both State 
and Federal governments have conducted their own enquiries, the Soil 
Conservation Act has been amended, soil conservation districts have been 
proclaimed under the auspices of a State Soil Conservation Advisory Committee, 
and the district committees require meetings of farmers, agricultural officers 
and others throughout agricultural areas. It must now be recognized that the 
Department of Agriculture is no longer perceived as the solitary source of 
soil conservation knowledge and diffusion. 
6 . 2 . 1 . 2  Government Involvement and Policy 
In the mid 1930's the conditions in the U .S . A .  led to extensive public concern 
and the formation of the United States Soil Conservation Service followed. 
Western Australia was also experiencing the effects of wind and water 
erosion. A survey and review of erosion problems was conducted which lead to 
the Soil Conservation Act of 1945. The Act provided appointment of a 
Commissioner for Soil Conservation, backed by a Soil Conservation Service 
Branch (now the Resource Management Division) of the Department of Agriculture. 
The Western Australian Department of Agriculture has taken soil conservation 
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to mean the use of land for farming in such a manner that soil loss is 
prevented or mitigated (Soil Conservation Advisory Committee, 1977, 
unpublished). If possible, production is to be improved or maintained while 
degradation is to be avoided or reduced. If erosion does eventuate then soil 
conservation means minimising the damage caused by the products of erosion and 
controlling and repairing the damage. 
The approach of the Department could be described as pragmatic. It accepts 
that agricultural development (such as clearing) carries increased erosion 
risks and that under certain conditions (e .g .  climatic) excessive wind and 
water erosion will occur. Soil conservation is treated as an integral part of 
total farming practice, not merely added to farming practice. The contention 
here is that voluntary adoption of a range of agronomic, animal husbandry and 
landscape engineering practices, largely according to relative economic 
advantage, will best enhance soil conservation in the long term. Erosion is 
therefore not to be avoided at all costs, perhaps through regulatory actions 
of a government backed soil conservation authority, but instead is to be taken 
into account by the farmer as another factor to consider in making management 
decisions (J.E.  Watson, published). 
6 . 2 . 1 . 3  Soil Degradation Solutions 
The causes and solutions of erosion problems vary in complexity. Many water 
erosion problems are quite visible and localized and the cure is 
straight-forward although often expensive. Here engineering solutions such as 
contour banks are frequently used. However, sheet erosion can be an insidious 
form of soil loss and prevention often entails contour working and reduced 
tillage. The cause of wind erosion may be obvious but prevention requires a 
more complex management system; for instance, control of grazing practices as 
well as care in timing, direction and amount of tillage. 
Salinity can vary in its causes and scope for solution. Sometimes simple 
engineering solutions to salinity (such as deep drainage) have worked, but 
often the mechanism of subsurface water movement in a particular area can only 
be understood by drilling to examine the soil strata and conducting detailed 
studies of groundwater hydrology (Peck, 1980). 
6 . 2 . 1 . 4  The Human Element 
Maintaining or increasing agricultural production with little or minimal soil 
degradation is a challenge of farming. The unpredictability of the weather, 
the need for more research into erosion processes, and economic limitations 
are a few of the factors which limit the effectiveness of soil conservation 
practice. But, it is believed a major constraint on community-wide adoption 
of known practices is the division of agricultural land into thousands of 
holdings run by private owners. Many owner operators have been receptive to 
soil conservation practices advocated by the Department of Agriculture, some 
adopting many years ago. In recent times, many farmers have experimented with 
other solutions such as installing interceptor banks to control the movement 
of saline water, or using unorthodox chemical combinations with direct 
drilling. Other farmers have made only minimal changes to their farming 
methods. 
Van Es and Pampel (1976) tentatively found that existing theory on the 
diffusion of new farm practices may not usefully predict the adoption of 
environmental practices. Such practices were considered less profitable and 
had low rates of adoption, and most of the farm characteristics related to 
commercial practices were not related to environmental adoption. However, 
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Hudson (1981, personal communication) has identified other factors which 
favour the application of soil conservation techniques: government 
expenditure or subsidies, legislation, social pressures, education, extension, 
and appealing to national and ideological philosophies. 
The Western Australian Department of Agriculture has in the past mainly used 
education and extension to motivate farmers. A first step towards adoption of 
soil conservation techniques has been raising farmers' awareness of the 
existence of an erosion threat. This has been done through the mass media, 
group extension methods and during individual visits to farms. Farmers have 
then been encouraged to develop 'an eye' for noticing the early signs of 
erosion, and the recognition that the situation requires attention. With 
water erosion, farmers have requested assistance from soil conservation 
officers, or become involved in a voluntary catchment group approach. Here it 
has been recognized that farmer to farmer communication and group pressure 
exist to lead farmers to varying levels of eventual co -operation (J.E .  Watson, 
unpublished). Planning treatments (such as management practices or soil 
conservation works) has been entirely the farmer's responsibility, but 
assistance in the form of information, demonstration and consultation has been 
given when requested. Specialist services such as the surveying of contour 
banks are carried out by Departmental officers but works programmes have been 
the farmer's responsibility. It has been the policy of the Department to 
involve the farmer as much as possible. 
By combining the techniques of education, extension, consultation and 
servicing the Department has sought to overcome what it sees as being the 
following human factors: lack of Information, lack of awareness of existing 
knowledge and techniques, unwillingness to change away from existing (perhaps 
more profitable, in the short term) land use practices, and unwillingness to 
suffer the inconvenience of changed methods or structures ( J . E .  Watson, 
unpublished). These impediments to quicker changes by the agricultural 
community are not simply due to farmers' tardiness. B. a 'B .  Marsh 
(unpublished) has stated: 
In addition to his personal views on the need to initiate actions 
tending to achievement of soil conservation, a farmer may be under 
pressures from many outside sources, particularly if active erosion 1s 
readily observable on his land. The pressures may come from 
governmental organizations, from neighbours, from family and friends or 
from general social disapproval. However soil conservation is only one 
of a myriad of objectives which a farmer sees as needing his 
consideration, effort and expenditure and about which he is subject to 
conflicting pressures from various sources." 
Therefore some farmers state they simply cannot afford to change from their 
existing practices. And if they are in a position to change their farms or 
farming practices the possibility of failure with new methods seems too great 
a risk. 
For instance, wind erosion effects are difficult to measure, especially in 
dollar terms. In the short term the risk of staying with existing farming 
methods and a higher probability of increased wind erosion may be considered 
of less consequence than the risk of using direct drilling, which entails 
extra capital outlay, the uncertainties of herbicide use and a likelihood of 
reduced yields. Although areas such as the South Coast Sandplain have had 
wind erosion on a devastating scale, elsewhere it may be perceived by farmers 
that soil conservation practices can be postponed until the next year. Water 
erosion and salinity problems often emanate outside of a farmer's own 
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property, higher in the catchment. Those farmers who own property where the 
water originates have little or no financial stimulus to control the water 
that flows from their property. Those lower in the landscape may have the 
motivation but not the scope for control. 
6 . 2 . 1 . 5  Two  Case Studies 
In Western Australia past approaches to soil conservation have met with some 
success. Mr Tim Negus, former Soil Conservation officer, pointed out the 
problems of motivating farmers in regard to the Kunjin Brook Catchment Group 
(T.R.  Negus, 1973, unpublished). Some farmers within the catchment had 
serious erosion problems but were not prepared to carry out any work. Other 
upper catchment farmers did not appreciate the role they were expected to 
play. Negus concluded that future catchment group activities should be 
undertaken where the erosion is severe, where the farmers recognize the need 
for conservation, and when the extension situation is favourable. 
Departmental efforts to treat saltland by encouraging farmers to adopt both 
physical ( e . g .  drainage) and biological ( e . g .  growing suitable perennial 
salt-tolerant forage plants) recommendations have only achieved sporadic 
adoption. Furthermore, the Department does not expect that the practices it 
recommends for the management of salt-affected catchments will always prevent 
further salt encroachment or reverse the position on existing salted areas 
(Soil Research and Survey Branch, 198l, unpublished). Some farmers have 
derided the Department for adopting this policy. A farmers' organization 
called 'WISALTS' achieved tremendous growth in the last 1970's and early 
1980 's .  It suggested that salinity was caused by water moving as subsurface 
seepage within the top half metre or so of soil, and by building 'interceptor' 
banks the individual farmer could control salinity on his own property. The 
Department has said that this is not so in most cases. It pointed to research 
showing that most of the severe and widespread salt encroachment in Western 
Australia is the result of the saline groundwater table rising to within one 
or two metres of the soil surface. Attempts to convince farmers of the 
Department's 'correct' view on salinity by education, extension, consultation 
and demonstration have often failed. 
6 . 2 . 2  The Central wheatbelt 
Within the last 80 or so years this region has been almost totally cleared and 
developed for grain-growing. Although the soils and original vegetation are 
not uniform and the rainfall is relatively low, a productive farming system 
has emerged and is widely practiced. Environmental problems however, 
continue, despite ongoing research and management strategies designed to 
alleviate these problems. 
6 . 2 . 2 . 1  European Settlement 
It is thought that the Aborigines may have periodically set fire to the 
natural vegetation of what is now the wheatbelt, yet large scale environmental 
modifications to this environment did not occur until the advent of European 
settlement (Beard, 1980). Sheep raising on native pastures began in the 
1860's and later gave way to cropping from the beginning of the 1900's .  In 
attempting to settle European people in this region the Governments of Moore, 
Wilson and Scadden not only were required to construct public works and 
determine settlement policy but had to cope with the physical factors of 
generally poor and variable soils, salinity (then called 'salting u p ' ) ,  water 
shortages and capricious weather (Greble, 1980).  
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Farm sizes were originally small and restricted to the minimum the Government 
thought a man could handle. 'First class' heavy land was usually found in the 
low lying valleys. Although these farms were difficult to clear and bring 
into production they were on average more fertile than the 'second class' 
lighter land farms. In 1900 the area under wheat was 74,308 acres; this had 
risen to 581,862 acres by 1910. 
Greble says that the early settlers were mainly from mainland Australia and 
Great Britain and shared similar attitudes and cultural and demographic 
characteristics. They differed in respect to political affiliation, state of 
origin and former occupation, although their main intention was to farm on 
blocks of their own. 
6 . 2 . 2 . 2  Landscape, Vegetation and Climate 
The area under consideration in this study is roughly bounded by a line 
running between the towns of Kellerberrin, Corrigln, Kulin, Kondinin and Bruce 
Rock (see Figure 1 ) .  The landscape is gently undulating and generally of low 
relief. Occasional granite outcrops protrude from the highground which is 
otherwise covered with yellow sands and ironstone gravels. The middle and 
lower slopes have a surface of red earthy soils, and the lower slopes and 
valley floors have alluvium and salt lake systems. A soil survey centred on 
Merredin made by Bettenay and Hingston in 196l provides a detailed description 
of the soils that are found in the Central Wheatbelt. 
The granite outcrops are sparsely vegetated and their usefulness for farming 
is limited to grazing. Thickets, scrub and heath (Kwongan) are found on 
sandplains where fertility is lower. Patches of mallee form a transition zone 
between the Kwongan and woodland regions. On slopes and flats a woodland can 
be found consisting of Eucalyptus wandoo, E. loxophleba (York gum), 
E. salmonophloia (Salmon gum) and E. salubris (Gimlet). The scrub and ground 
layers here are normally sparse. The bottomlands or salt country are devoid 
of vegetation at the lowest sites, but otherwise consist of teatree thickets 
and samphire. 
In practice the soil types described are not always found as described above, 
and the vegetation (consisting of many species) also intermingles 
considerably; a marked feature is this mosaic character. Although examples of 
the original native vegetation can be found mainly alongside road verges and 
in relatively small reserves, little remains due to 'wholesale clearing of 
native vegetation and its replacement by introduced crop plants, weeds and 
ornamentals' (Beard, 1980).  
About 350 mm of rain on average is recorded throughout the district. This is 
generally reliable, although in recent years drought has been experienced. 
The region is of the dry warm Mediterranean type climate (wet winter and dry 
summer) and has about four wet season months per year. 
6 . 2 . 2 . 3  Land Use and Soil Conservation 
The wheat/sheep farming system presently used in the Central Wheatbelt is 
characterized by the dependence on phosphatic fertilizers and trace elements, 
the rotation of cropping with annual legume pastures, the large area farmed 
per person and the use of large scale mechanized methods. 
Wheat and sheep rearing play complementary roles, although in the lower 
rainfall areas wheat growing (with some barley cropping) is the main farm 
activity. originally the area was entirely devoted to wheat growing but 
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continuous cropping led to losses in soil fertility, deterioration in soil 
structure, declining crop yields and severe soil erosion (Murray, 1979).  The 
use of annual legume pasture has improved soil fertility and structure through 
a steady buildup of soil nitrogen and changes in organic matter and water 
stable aggregation (Doyle, 1980). For these reasons the Department of 
Agriculture has encouraged the widespread use of clover and medic cultivars. 
Whilst this farming system has developed from intensive scientific research, 
other services to promote long term agricultural stability have been 
promoted. For many years the Department has run a farm planning service for 
farmers. A part of this service has involved responding to request to advise 
on and survey contour banks, waterways, grade banks and other water control 
measures. These works programmes can be adopted alone or with other erosion 
control precautions. The comprehensive farm planning service begins with the 
farmer purchasing an aerial photograph of his farm. With a soil conservation 
officer he then outlines changes that will be made to the present farm 
layout. These include the re-siting and planning of fences, raceways, 
catchments, dams, water points, yards and sheds etc. As well as planning 
contour banks and other works programmes, the farm plan may also include 
management strategies for saline areas and suggest changes to cultivation and 
stocking practices. The final plan is drawn by the soil conservation officer 
and sent to the farmer. The farmer can apply the plan as he feels fit and 
make changes where necessary. 
Despite advances in farming systems and the availability of conservation 
services, technical and management problems needing further research remain. 
About 95 per cent of holdings 1n the Central Wheatbelt have been cleared in 
order to establish pastures and grow crops, the soil becoming very prone to 
wind and water erosion at certain times during the year. Secondary 
salinisation has also resulted due to the removal of the deep rooted natural 
vegetation, which extracted water from considerable depths and thus kept the 
water table low, Pockets of native trees and shrubs that remain are useful 
for shade and shelter for stock and some farmers have chosen to retain native 
vegetation and plant trees and shrubs. The economic value of trees has been 
questioned by the Department because the amount of wind erosion and salinity 
reclamation that could be prevented would be insufficient to offset the value 
of lost production or costs incurred. It is not known what percentage of a 
catchment would have to be reforested to significantly lower the water table. 
More is known about wind erosion prevention. About five per cent of a cleared 
paddock would need to be taken out of production to install windbreaks which 
would need fencing. Carter (198l) advises farmers to consider the use of 
minimum tillage and stubble mulching as an alternative to providing belts of 
windbreak trees. (For a more detailed discussion of minimum tillage see 
sections 6 . 3 . 1 . 1  to 6 . 3 . 1 . 3 . )  While minimum tillage may have certain 
advantages over windbreaks for wind erosion control there is hope (Peck, 1980) 
that only a small part of the farmed area may need to reforested with 
strategically placed trees to control salinity. Some disagreement on this 
point does exist; some (e.g.  R.A. Nulsen, personal communication) are not as 
optimistic. 
6 . 2 . 3  Objectives,Concepts and Measures 
The overall objective of the study was to relate communication, social and 
extension variables to the dependent variables of soil conservation activity. 
It was also proposed to study a number of specific objectives related to the 
overall objective. Firstly, it was necessary to outline the soil conservation 
behaviour for the region and for each farmer selected. Secondly it was 
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necessary to describe communication behaviour for the region and for 
individual farmers. Communication is influenced by such factors as whether 
the farmer lives on or off the farm, or within or outside of the district; 
whether he is in an advisory district that adopts the 'waiting' or the 
'seeking' mode of soil conservation extension; and if the person has developed 
communication channels with other farmers that could carry soil conservation 
information. 
It was proposed to explore the relationship of a person's place in the network 
to the amount and type of soil conservation activity undertaken. Within the 
study area there were believed to be sub -networks consisting of farmers who 
were in contact with each other and practiced similar conservation strategies. 
Thirdly, the aim was to relate soil conservation behaviour to a range of 
individual and communication variables. An hypothesis to be tested was: That 
there is a tendency for wheatbelt farmers to fall into two 'camps':  the 'old 
school' who have traditionally had good contact with the Department, have 
maintained and relied upon contour banks, have not adopted minimum tillage, 
and tend to be involved in older farming groups; and the 'young turks' who 
have quickly adopted interceptor banks and reduced tillage with chemicals, 
have been influenced more by the commercial sector than the Department, and 
tend to be involved in WISALTS and newer farm improvement groups. 
Various farm practices were selected as measures of soil conservation 
adoption, and only a proportion were of the 'engineering' kind: 
the total area cleared since the respondent became responsible for the 
farm; 
the year the last clearing was done; 
the area sown to improved pasture since the last clearing was done; 
the year improved pasture was last sown; 
the stocking rate over the past five years; 
the area retained for a wind or stock shelter belt; 
the year minimum tillage or direct drilling was first tried, and the 
acreage under reduced tillage; 
the year contour or interceptor banks were first installed, whether 
they had been renovated and whether they were still operating; 
the year the farmer first planted trees on his property, the area and 
the number of trees planted; 
the adoption and implementation of a farm plan; and 
measures taken to rehabilitate salt affected areas on the farm. 
The social, communication and extension variables taken as independent 
variables for each respondent included: 
location; 
age; 
education; 
management/ownership position; 
agricultural and local group membership; 
field day, seminar or course attendance; 
communication links with farmers and other occupation groups; 
family ties in agriculture; and 
personal history. 
Other information that was considered relevant to the study included: 
farming goals and perceived future in farming; 
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the perceived severity of wind erosion, water erosion and salinity; 
attitudes toward soil conservation; and 
opinions about who was responsible for soil conservation. 
6 .2 .4  Survey Method 
6 . 2 . 4 . 1  Area Selection 
It was considered necessary to choose a representative area in which to study 
soil conservation practices rather than select farmers at random from the 
entire agricultural zone. This was because the number of communication links 
between randomly selected farmers in the agricultural zone would be expected 
to be very low, whereas the linkages within a small area would be greater. 
Because it is hoped to generalize some of the findings of this study to other 
agricultural districts, the Central Wheatbelt was chosen for its 
representativeness, The variation in social, physical and agricultural 
factors allows some extrapolation from this area to other agricultural 
districts. 
It was also expected that a large and 
within the Central Wheatbelt could be 
considered to be important: 
relatively 
selected. 
homogeneous area of farmland 
The following factors were 
soil types, rainfall and physical features; 
agricultural enterprises (e .g.  ratio of wheat to other crop, crop to 
pasture, and sheep to cattle); 
period of settlement; and 
district problems and opportunities. 
J.R.H. Riches (1974, unpublished) selected parts of the Shires of Qualrading, 
Bruce Rock and Corrigin on the basis of their relatively similar physical and 
agricultural characteristics. This was a useful starting point for the 
purposes of the study because the three shires were part of the Department's 
Northam, Merredin and Narrogin Advisory Districts respectively, and it was 
intended to compare the various extension inputs from each of these districts. 
However, the land area of these shires is very large, and it was thought that 
variations in climate, soil and agricultural practices might be too large both 
between and within shires. On the other hand, If the area selected was too 
small the results might lose part of their generalizability to other areas. 
Interviewing every farmer within one area might reveal results that were 
pertinent only to that area. It was calculated that if about 100 owners or 
managers of every second or third farming unit were to be selected, then an 
area of between 3,000 and 4,000 square kilometres needed to be outlined. 
Because agricultural enterprises were thought to vary most, it was decided to 
select an area that was relatively uniform on this factor, and then make sure 
that other less variable factors such as climate, period of settlement and 
district problems and opportunities were also fairly uniform. The following 
data for the shires of Quairading, Bruce Rock, Corrigin and surrounding shires 
was collected from the Australian Bureau of Statistics for 10 kilometre square 
census units for the 1979-80 season. 
The ratio of crop to pasture on an area basis. It was found that the 
10 kilometre squares in the west of Quairading had as little as 0.35 ha 
crop to l . 0  ha of pasture, compared to the north east corner of the 
Bruce Rock Shire which had a ratio as high as 2 :l .  Only that part of 
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the district which had between 0 . 5  and 1 . 0  ha crop to l . 0  ha pasture 
was retained for further analysis. 
The ratio of crop area (ha) to sheep number. Although there was a 
trend towards a greater number of sheep per hectare in the west the 
area was relatively uniform as a whole. Ratios ranged from 0 .19  to 
0.43 in the selected area. 
The ratio of ewes mated to merino rams, to total ewes mated. This was 
found to range from 0 .18  to I . 0 .  The district average for Quairading 
was 0 .64 ;  for Corrigin it was 0 . 9 l  and for Bruce Rock 0 .84 .  Only the 
eastern part of the Shire of Quairading now remained in the selected 
area. 
The ratio of cattle to sheep (hundreds). This ratio was generally less 
than 1 :100 ,  and where the ratio climbed to 8 : l  and 17 : 1  in the east and 
north of Bruce Rock Shires this section was left out of the sampling 
area. 
Adjoining areas of the Kellerberrin, Kulin, Narembeen and Kondinin Shires were 
also found to be suitable for inclusion in the sampling areas. An elliptical 
boundary (see Figure l) was then drawn around those 10 kilometre squares that 
had relatively uniform agricultural practices on the basis of the above 
criteria. This area was also relatively uniform in climate, original natural 
vegetation and physiography. Most of the towns in the region were established 
between 1909 and 1918. 
It now remained to determine whether the area was similar as regards soil 
types. The landscape varies from granite tors to salt channels and lakes; 
both are useless for cropping, but of some value for grazing. The sandplain 
soils (yellow earths) and the mallee and Salmon gum/gimlet soils (hard setting 
loamy soils with mottled yellow clayey subsoils) are the productive areas and 
are distributed widely and uniformly. The area to the north of the Bruce 
Rock/Corrigin shire boundary contains an almost equal area of each soil type 
in comparison to the area to the south of the shire boundary. About 37 per 
cent of land north and south of the boundary is heavy land. 
Such uniformity was a useful control when comparing adoption patterns within 
the region, and when studying the effects of communication, extension and 
social variables within the region. These were thought to include: 
different patterns of interpersonal communication links; 
a range of public and private agricultural extension services; and 
an heterogeneous farming community as regards factors such as 
management roles and ownership structures, and individual and family 
farming history. 
6 . 2 . 4 . 2  Sampling and Interviewing 
Directional signs maps were obtained from shire council offices, The relevant 
Agriculture Protection Board officers were consulted to determine the names 
and addresses of people who managed or owned property within the elliptical 
boundary. Both main decision-makers (264 in al l )  and secondary 
decision-makers were identified. Main decision-makers were considered to be 
those who have a major or complete say on the running of the farm; secondary 
decision-makers have a minor say. One hundred and nine farmers were selected 
at random for interviewing from the population of 264 main decision -makers. 
It was intended that secondary and subsequent decision-makers were to be 
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identified and interviewed after a contact was made at each farm. This was 
because the main decision-maker was generally well known to outside sources, 
but the identification of subsequent decision-makers could not be done 
accurately until the farmers were spoken to. In most cases it was a simple 
matter to identify the secondary decision-maker; he was usually the manager, 
son or younger brother. Where two or more persons claimed an equal say, the 
eldest was nominated as the main decision-maker. 
Interviews were conducted in two waves from north to south for it was thought 
that seasonal conditions in the latter interviews might possibly influence the 
way these farmers responded to certain questions. For example, if all the 
farmers in the Merredin Advisory District were interviewed in the wetter 
months and those in the Narrogin Advisory District were interviewed in the 
dryer months, one district office might appear to make farmers more aware of 
water erosion and the other office could be seen to raise more concerns of 
wind erosion. 
Farmers were interviewed face-to-face between October l4, 198l and February 
25, 1982. Introductions were by telephone and proceeded as follows: 
"Good evening. My name ls . . . . . . . . . · . . . . . . . . . . ,  and I am with the 
Department of Agriculture. I am conducting a survey on communication 
patterns to aid our extension and advisory service. We would also like 
to ask you about soil conservation techniques you may have used on your 
farm. The interview will take about l 1/2 hours. When would be the 
best time to see you and any other people who share the decisions on 
the farm?" 
Very few interviews were shorter than 1 . 5  hours and some interviews lasted 
much longer. They were conducted by two research officers (the authors), both 
having backgrounds in agriculture and social/communication research. 
6 . 2 . 5  Results 
Representatives of 100 of the 109 farms originally selected were successfully 
interviewed. Thirty-six secondary decision-makers for 3l of these farms were 
also interviewed and their communication network data is analysed in section 
6 . 2 . 5 . 4 .  Elsewhere, only data from senior decision-makers has been used in 
presenting the results. 
6 . 2 . 5 . l  Farm and Farmer Characteristics 
6 . 2 . 5 . 1 . 1  Physical and agricultural characteristics 
Farm sizes ranged from 404 to 9,636 hectares, the mean and median being 2,275 
and 1,887 respectively. The cleared area ranged from 389 to 8,684 hectares, 
the mean and median being 2,038 and l,660 hectares respectively. The 198l 
cropped area ranged from 170 to 4,858 hectares with a mean of I , 0 l 2  hectares, 
or 50 per cent of the cleared area. 
Two farms had no sheep, the others averaged 1,956 sheep in the 1981 flock, 
with the largest flock size being 12,550.  There were cattle on 19 farms with 
a mean of 18 head. The mean percentage of light land on each farm was 29 per 
cent; the mean percentage of heavy and medium land was 35 per cent for both 
categories. 
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6 . 2 . 5 . 1 . 2  Farm and farmer history 
Seventy-two respondents were able to recall the size of the original farms 
(when any part of the present holding was first acquired by any member or 
ancestor of the current managing family). As Table 22 shows, none of these 
farmers or their families had less land in 1981 than they originally started 
with, The mean increase in farm size was l ,210  hectares. It is therefore 
likely that most of the 28 respondents who couldn't recall the original farm 
size had also increased the size their holdings. 
Table 22. Increase in farm size 
Amount of increase (hectares) No. of farmers (N e 72) 
0 16 
l 405 6 
406 - 810 11 
811 1215 14 
1216 1619 8 
1620 2024 2 
2025 2429 2 
2430 2834 3 
2835 - 3239 5 
3240 3644 3 
3645 4049 l 
4050 and above l 
• No data available for 28 respondents 
The year that any member or ancestor of the managing family first acquired or 
began leasing the farm is shown on Table 23. The farmers sampled showed a 
greater likelihood of having inherited or acquired the farm in earlier rather 
than more recent years. Nevertheless, those farmers who had acquired the farm 
in more recent times probably took on a larger number of acres, Therefore it 
is possible that the total land area changing hands has been fairly constant 
through time. 
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Table 23. Year farm first acquired by the managing family 
Year No. of farmers (N = 100) 
1900 1910 10 
1911 1920 20 
1921 1930 14 
1931 1940 15 
1941 1950 15 
1951 1960 10 
196l 1970 6 
1971 1980 10 
The main decision-makers had begun farming between 1925 and 1980, 
Seventy-three farmers interviewed had built up the size of their holdings 
since starting farming, whilst only one farmer was winding down. Seventeen 
farmers had remained stable and eight had histories of fluctuation. 
6 . 2 . 5 . 1 . 3  Ownership and management structure 
Of the 100 main decision-makers, 73 persons managed true "family type" farms, 
with all of the farm being owned and managed by family members. A further l2 
persons interviewed were involved in family type farms where additional blocks 
were sharecropped or leased from others, or the family farm was sharecropped 
or partially leased to others. Fifteen persons were involved in non-family 
type farms including trading partners, manager, caretaker, sharefarmer and 
lessee arrangements. Details of these categories are shown on Table 24. 
Further breakdowns of ownership and management structure are shown in 
Appendix I .  
Table 24. Combined management/ownership structure of farm operation for 
surveyed farmers in the Central Wheatbelt, 198l 
Code 
01 
02 
03 
Management/ownership structure of farm 
'True' family-tYpe farm; all of the farm managed and 
owned by family members; can involve parents, siblings 
and children of main decision-maker. 
Variations on the family-type farm 
Family farm includes a block outside of the central 
wheat belt 
Part of the family farm is sharecropped but owned by 
others within the family structure 
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No. of farmers
(N = 100) 
73 
2 
l 
Table 24. continued . . .  
Code 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
Management/ownership structure of farm 
Part of the family farm is leased but owned within the 
family structure 
All of the family farm is leased but owned within the 
family structure 
Family farm includes a block owned, and a block 
sharecropped outside the wheatbelt which is owned by 
others 
Family farm includes a block leased from others 
Family farm includes a block leased from others and a 
block outside the wheatbelt 
Family farm includes a block leased from others, and a 
block sharecropped but owned by others within the family 
structure 
Family farm includes a block leased and a block 
sharecropped, both owned by others 
Other 'non-family-tYpe' farms 
Trading partner farm; non-related individuals manage 
and own the farm; block is owned outside the wheatbelt 
Hired manager farm; owner lives on and does most of the 
management on the farm; other person a stock or cropping 
manager 
Hired manager farm; owner is off the farm 
Caretaker farm; owner is off the farm and another farmer 
is caretaking in the short term 
Sharefarming; owner is off the farm and sharecropper ls 
a relative 
Sharefarming; owner is off the farm and sharecropper 1s 
not related 
Leased farm; farm is leased to another farmer and is a 
minority of his acreage 
Leased farm; farm is leased to a distant relative and is 
the 'total' operation 
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No. of farmers 
(N = 100) 
2 
l 
l 
l 
2 
l 
l 
l 
2 
2 
2 
l 
2 
4 
l 
6 . 2 . 5 . 1 . 4  Family history and ties 
he farmers tended to have a Wheatbelt, or at least a West Australian farming 
ackground. Ninety-two respondents had been wheatbelt farmers for most of 
their lives. Although the majority (65) had lived in different districts 
ithin the wheatbelt at some time, 69 respondents had owned or managed the 
ame home farm since they came into farming. Fifty-six of the main 
ecision-makers had grandparents that had farmed in Western Australia; 9l were 
ons of West Australian farmers. 
t some time nearly all (96) respondents had farmed with relatives. Only six 
farmers were recorded to have no relatives involved in farming at the time of 
the interview. The average number of relatives directly involved in farming 
as four, while 20 respondents could name eight or more farming relations. 
6 . 2 . 5 . 1 . 5  Age and education 
The age of the main decision-maker ranged from 21 to 75 years, the mean and 
median age being 47 years. Education levels are presented in Table 25. 
Eighty-four respondents had received no other formal education and 13 had 
received some agricultural education, generally at an agricultural high school. 
able 25. Years of formal education 
Education level (years) 
7 years or less 
8 to 10 years 
ll or 12 years 
greater than I2 years 
6 . 2 . 5 . 1 . 6  Farming goals and futures 
No. of farmers (N = 97) 
17 
51 
23 
6 
Table 26 displays seven farming goals, Each main decision maker was asked how 
important each of these goals was to him. Farm and income stability were the 
most important goals held by respondents. Profit maximisation by increasing 
the total size of the farm or by selling the farm was not held to be as 
important. Other considerations such as efficiency, life-style and posterity 
were generally rated ahead of farming for profit alone. 
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Table 26. Rated importance of farming goals 
NO. of farmers 
Farming goal 
Managing the land carefully to ensure its 
long term stability (N = 98) 
Making a satisfactory income to allow for 
a reasonable standard of living (N = 97) 
Achieving a highly efficient farm by getting 
the most production from each hectare of 
land (N = 98) 
Not 
1 
1 
4 
Slightly/ 
moderately 
4 
5 
14 
very/ 
extremely 
93 
91 
80 
Enjoying each day living on the land; and 
satisfied with farming as a way of Lfe 
(N = 97) 4 16 7 
Developing the farm for children (N = 94) 10 16 68 
Expanding the business by increasing farm 
size, area cropped or sheep numbers (N = 97) 22 18 57 
Improving the farm as a whole to increase 
its value as an investment (N = 93) 23 7 53 
Respondents were asked to predict the likelihood of themselves or a family 
member being on the farm in the future. The likelihood was predicted in 
percentage terms (i .e .  50 per cent chance, 90 per cent chance) and the results 
are shown in Table 27. More than three quarters of respondents stated a 100 
per cent likelihood of being on the farm in 1986, and about two-thirds were 
sure that a member of the family would have the farm in 1996. Although nearly 
40 per cent gave themselves less than a 50/50 chance of being on the farm in 
l5 years' time it must be remembered that by 1986 about one-half of 
respondents will be greater than 62 years of age. 
Table 27. Predicted likelihood of remaining on the present farm 
Likelihood 
No, of respondents in 
each chance category 
0 - 49% 50 - 90% 100% 
of respondent being on the farm in 5 year's 
time (N = 94) 8 13 73 
Of respondent being on the farm in l5 year's 
time (N = 91) 35 20 36 
of respondent's family being on the farm in 
15 year's time (N = 9l) 11 23 57 
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6 . 2 . 5 . 2  Soil Conservation Behaviour 
6 . 2 . 5 . 2 . 1  Land clearing 
n 1981 the total area of land that each farmer owned or managed was 227,504 
ectares; 203,770 hectares of this was cleared. Therefore, a mean of 237 
hectares on each holding was not cleared for one reason or another. Since 
becoming responsible for the farm 47 decision-makers had not cleared any 
land. The remaining 53 had cleared between one and 1 ,640  hectares. The year 
of last clearing for these respondents had taken place between 1924 and 198l. 
6 . 2 . 5 . 2 . 2  Establishment of improved pasture 
Sixty-seven per cent of the cleared land had been sown to improved pasture. 
Six farmers had not sown any improved pasture. From 15 to 7,000 hectares had 
been sown by the remaining farmers, the median amount being l,200 hectares. 
he last sowing was done between 1969 and 1981,  the median and mean year being 
1979. 
6 . 2 . 5 . 2 . 3  Stocking rates 
n March 1981 the number of sheep on each farm varied from none to 12 ,550 ,  the 
ean being 1 ,917 .  The mean for 1979 and 1976 was 2,899 and 3 ,03l  
respectively. The mean number of cattle per holding had declined from 9 .2  in 
1976 to 3 . 4  in 1981. 
able 28 shows how the stocking rate (measured in number of hectares per 
heep) had changed since 1976. In 1976 the mean number of hectares/sheep was 
1 .60;  in 1979 it was 1.76 and in 1981 it was 2.85.  Note that the number of 
issing responses for 1976 was ten, which is ten per cent of the total 
ample. It is necessary that the results are examined for trends rather than 
s exact figures, The mean stocking rates for the three years (for the 88 
farms where data for these years was supplied) was 2 . 2  ha/sheep. 
able 28. Stocking rates 1976, 1979, 1981 
NO. of farms ( N =  10o 
Stocking rate 1976 1979 1981 
Below 1.25 32 21 6 
1.25 - 2.47 48 59 32 
2.48 - 3 .71  8  9  38 
3.72  - 4.94 2 4 9 
4.95 and above 13 
Missing responses 10 7 2 
 No. hectares per sheep ( l  cow = 10 sheep) 
6 . 2 . 5 . 2 . 4  Minimum tillage 
hree cultivation techniques were originally defined as measures of minimum 
tillage adoption. These were direct drilling with Spray.Seed, direct drilling 
ithout Spray.Seed, and reduced tillage, Reduced tillage was defined as two 
asses with a machine, including the seeding operation. 
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Forty seven respondents had direct drilled (with or without Spray.Seed) some 
crop for harvest in 1981. The total crop direct drilled ranged from 4 to 
3,036 hectares, with a mean of 346 hectares. This was l6 per cent of the 
total crop for harvest. Thirty-eight respondents had used reduced tillage 
when putting in the 198l crop in addition to any direct drilling. A mean of 
446 hectares was reduced tilled by these farmers. Reduced tillage accounted 
for l7 per cent of the total crop area. In all ,  67 respondents had used one 
of the three forms of minimum tillage. They cropped a mean of 494 hectares by 
these methods, or 33 per cent of the total 198l crop. 
When drawing up adoption categories the use of direct drilling or reduced 
tillage without Spray.Seed was distinguished from the use of direct drilling 
with Spray.Seed. This was because the use of the herbicide requires 
additional equipment, knowledge and management decisions. Also, the year of 
adoption of Spray.Seed was considered to be important. Five farmers had first 
used Spray.Seed in 1969-1971, whereas l7 out of the 33 users applied the 
chemical for the first time in 198l. The number of hectares and the 
percentage of crop sprayseeded was also evaluated. The results are shown on 
Table 29. 
Table 29. Direct drilling and reduced tillage by Spray.Seed use 
Measure or computation 
No. of farmers adopting direct 
drilling or reduced tillage (N=96) 
With spray.Seed Without Spray.Seed 
Amount (ha), 1981 
0 64 46 
l - 50 2 2 
5 1 ­  100 10 9 
101 - 200 8 7 
201 ­ 1000 10 26 
1001 or more 2 6 
Per cent of 1981 crop 
0 64 45 
1 ­  19 18 16 
20 - 49 9 16 
50 ­ 100 5 19 
Year first used 
not used in 1981 64 47 
1951 ­ 1960 3 
1961 ­ 1970 3 8 
1971 ­ 1975 3 3 
1976 ­ 1980 9 14 
1981 17 21 
Table 30 displays the original variables measured, and how these were 
converted to adoption categories. Four categories (0 ,  l ,  2,  3)  were used to 
describe the amount of adoption of minimum tillage without Spray.Seed (PCDDRT) 
that each farmer practiced for the 1981 crop. Four categories (0 ,  1 ,  2, 3) 
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were used to describe farmers' adoption of direct drilling with Spray.Seed 
(SCAT). This was based on the year the farmer first used the herbicide and 
the area of crop and percentage of total crop put in using Spray.Seed. 
Table 30. Derivation of adoption categories for minimum tillage/direct 
drilling (and Sprayseeding) 
Measured 
variables 
Area of direct 
drilling without 
Spray.Seed. 
Area of reduced 
tillage. 
Area of crop, 
1981. 
Area of direct 
drilling with 
Spray.Seed. 
When Spray.Seed 
was first tried. 
Area of crop, 
1981. 
Measure of 
computation 
Total hectares of 
crop direct drilled 
plus hectares 
reduce tilled. 
Computed 
as per cent 
Direct drilled plus 
reduced tilled crop 
expressed as a 
percent of total 
crop. 
Sprayseeded crop 
expressed as a 
percentage of 
total crop. 
Adoption 
categories 
'PCDDRT' 
0% = 0 
1 % ­  19% = I 
20% ­ 49% 2 
50% ­ 100% = 3 
'SSCAT' 
No sprayseeding = 0 
Sprayseeding first 
tried 1980 or later: 
8-405 ha; 1-7% of 
farm = l 
Sprayseeding first 
tried before 1980; 
89-405 ha; 8-26% of 
farm = 2 
Sprayseeding first 
tried before 1980; 
283 ha or more; 32% 
or more of farm = 3 
The adoption of minimum tillage is therefore summarized by the computed 
variables PCDDRT and SSCAT. The number of farmers in each of these categories 
is presented in Table 3l .  
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Table 3l. Adoption of minimum tillage 
Adoption 
category 
0 (not practiced) 
l 
2 
3 (high adoption) 
Per cent 
'SSCAT' (extent of 
Spray.Seed use) 
(N=98) 
66 
18 
5 
9 
of farmers 
'PCDDRT' (extent of direct 
drilling/reduced tillage use) 
(N=97) 
46 
16 
16 
19 
6 . 2 , 5 . 2 . 5  Contour banks 
Between 1948 and 1981, 64 respondents had installed contour or grade banks, 
usually using a plough or grader. The number of hectares protected by contour 
banks ranged from 65 to 1 ,433.  The banks were installed for water control; 
water catchment sometimes being a secondary objective. Fifty-six respondents 
said most or all of their banks were still operational. Six reported that 
most of their banks were no longer operational and two had recently put in 
banks. Of those farms with operational banks 32 respondents had renovated 
most banks at least once, eight had renovated a minority of banks and 16 did 
not mention any renovations being done. 
Thirty-one respondents stated that contour banks had been installed on their 
farm by former decision-makers, mainly by former (unrelated) owners rather 
than parents. Further banks have been installed on 18 of these farms by 
current managers. The majority of these banks have been renovated and are 
operational. 
A variable to describe contour bank building activity (CBCAT) was 
constructed. It was based on the year the banks were installed and the 
percentage of the farm that was protected by contour banks. Table 32 shows 
the derivation of CBCAT and the number of farmers in each category. 
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Table 32. Derivation of categories and adoption of contour banks 
Measured 
variables 
Computed 
variables 
Adoption 
categories 
No. of 
farmers in each 
adoption category 
(N=97) 
Total area Area protected 0 : No contour banks. 0 z- 36 
protected by by contour banks l : contour banks installed l 2 21 
contour banks expressed as a later than 1966 on 
in 1981. percentage of less than 20% of the 
cleared area. property. 
Cleared area 2 z Contour banks installed 2 : 15 
of farm. 1967 or before on 
less than 20% of the 
First year property. 
contour banks 3 e Contour banks installed 3 =  9  
installed. after 1966 on more 
than or equal to 20% 
of the property. 
4 = Contour banks installed 4 z 16 
in 1966 or before on 
more than or equal to 
20% of the property. 
6 . 2 . 5 . 2 . 6  Interceptor banks 
Thirty-three farmers had installed interceptor banks. The largest area 
serviced by banks was reported to be l ,215  hectares. Some farmers reported 
the amount of interceptor banking in terms of length, the longest reported 
distance being 25 kilometres. The banks were installed between 1976 and 198l 
(the year of the survey), with 1979 being the peak year for interceptor bank 
building. Although salinity management was a prime reason for building 
interceptors, water control and/or water catchment were also stated by 20 of 
the 33 respondents. Four respondents had built these banks solely for water 
control and catchment. 
A variable called IBNEWAR was computed for each farmer sampled. This was 
based on the area of the farm that was serviced with interceptor banks and 
recoded into four categories (no interceptors = 0, 1-l2l ha = l ;  l22-364 ha = 
2; 365 ha and above = 3 ) .  For some farms the area under interceptor banks was 
estimated by interpolation, knowing the overall length of banks installed. 
The number of farmers in categories 0, l ,  2  and 3 was 68, 10, 13 and 9 
respectively. 
6 . 2 . 5 . 2 . 7  Extent of salinity and rehabilitation measures 
Major decision-makers interviewed were responsible for a total area of 227,504 
hectares. Of this, 6,446 ha (3 per cent) was affected by salt lakes and salt 
channels. It had never been cleared and was not potentially clearable. 
Twenty -eight of the farmers interviewed reported this form of salinity, the 
largest affected area being 1,632 hectares and the mean being 230 hectares. 
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A further 5,948 hectares (3 per cent of the total area) of cleared land had 
either reverted to salt or required modified treatment because of salt. Sixty 
farmers reported this, the highest amount of land affected being 1,095 
hectares and the mean being 99 hectares. Only 25 hectares had been reclaimed 
from salt. 
Given that 60 per cent of respondents reported their farms being degraded to 
some extent by salinity it is not surprising that 38 per cent of respondents 
were members of WISALTS. Forty eight respondents stated that salinity 
affected the value of their farm more than either wind or water erosion. 
Apart from installing interceptor banks to control salinity, various other 
methods had been tried by farmers to alleviate salt problems. Table 33 shows 
what methods were used. 
Table 33. Use of salinity control measures 
Method used No. of farmers using (N = 100) 
Fenced off salty ground 45 
Interceptor banks 33 
Planted to trees 30 
Planted to grasses 19 
Planted to shrubs 19 
Drains 11 
other (eg. deep ripping) 48 
6 . 2 . 5 . 2 . 8  Adoption and implementation pf farm plans 
Twenty respondents had a conservation plan for one or more of their 
properties. The area involved in the plan ranged from 324 to 2,632 hectares, 
with a mean of l,282 hectares. The plans were done between 1960 and 198l, 
with the median year being 1975. Plans had been revised by six farmers 
between the years of 1970 and 1981. The extent to which certain parts of the 
plans were adopted is summarized in Table 34. Of the 2l plans initiated by 
current managers, 15 were designed at the Narrogin office and four at Merredin. 
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Table 34. Implementation of farm plans 
No. of farmers in each adoption 
Conservation category (N = 2 0  
measure Per cent pf plan implemented 
recommended 0 1-49 50 51-99 100 No 
recommendation 
Grade, contour banks 3 2 0 3 10 2 
Fences, raceways 3 5 l 4 l 6 
Catchments, dams, water 
points l l l l 7 9 
Waterways, drains 2 2 l 0 3 13 
Managing salinized areas 1 0 0 0 3 16 
Siting yards, sheds, house l 0 0 0 2 17 
Cultural, stock practices l 0 0 0 l 18 
A farm planning variable (PLANCAT) was constructed in order to categorize 
farmers into one of four groups. These were based on the following criteria: 
Criteria 
0 
1 
2 
3 
No farm plan. 
Farm plan: none or a minority of changes made 
Farm plan: approximately one half of changes made 
Farm plan: most or all of changes made 
The number of farmers in groups 0 to 3 were 78, 5,  3 and 12 respectively. 
6 . 2 . 5 . 2 . 9  Retention of shelter belts 
Data for 97 of the 100 holdings was obtained for the area that was retained as 
a wind or stock shelter belt. See Table 35. Thirty eight respondents had not 
retained any land specifically for this purpose. The remaining 59 had 
preserved between 4 and 385 hectares of potentially clearable land, the mean 
area being 59 hectares, It is not known in how many cases this land was 
retained solely for the purpose of shelter. Wind or stock shelter may be only 
one of many reasons for the conservation of natural flora, for often farmers 
stated that aesthetic and ecological motives were also involved. In fact, 
four farmers had reserved a total of 990 hectares of mostly potentially 
clearable land specifically for flora and fauna protection. 
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Table 35. Retention of potentially clearable land for shelter belts 
Area retained (ha) 
0 
1 -  50 
51 - 100 
101 - 150 
15l and above 
6 . 2 . 5 . 2 . 1 0  Tree planting 
No. of farmers (N = 97) 
38 
33 
16 
7 
3 
Fifty-four respondents had planted trees on their farm properties other than 
around the house. Up to 3,000 trees per respondent had been planted, the 
first planting having been done as early as 1946. The stated reasons for 
planting trees are set out in Table 36. 
Table 36. Reasons reported for planting trees on farms 
Reported reason 
Aesthetic 
Wind break preventing wind erosion 
Lowering water table salinity rehabilitation 
Wind break stock shelter belt 
Shade stock shelter 
Reducing runoff water control 
Micro-climate changes 
Agroforestry 
Other reasons 
No. of farmers (N = 54) 
32 
27 
25 
23 
17 
3 
2 
17 
A tree planting variable (TREECAT) was constructed in order to categorize 
farmers into one of four groups. These were based on the following criteria: 
Criteria 
0 
1 
2 
Planted no trees 
Planted 200 or less trees; started later than 1966 
Planted 200 or less trees prior to or in 1966, or 
planted more than 200 trees starting later than 1966 
The number of farmers in groups 0 to 2 were 45, 15 and 37 respectively. 
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6 . 2 . 5 . 2 . 1 l  Inter-relationships among soil conservation measures 
As stated earlier, it was hypothesized that wheatbelt farmers might be 
differentiated as an 'old school' who rely mainly on contour banks for erosion 
prevention and control, and 'young turks' who have more recently adopted 
interceptor banks and reduced tillage with chemicals, For this hypothesis to 
be supported there would be an inverse correlation between adoption of contour 
banks and interceptor banks, adoption of Spray.Seed and contour banks, farm 
plans and interceptor banks, and Spray.Seed and farm plans. Alternatively, 
there would be a positive association between adoption of Spray.Seed and 
interceptor banks. 
Using a Chi square test on cross-tabulations among soil conservation measures, 
none of these correlations showed up as significant. As one might expect the 
adoption of farm plans and contour banks were correlated (X = 23 .9 ,  d . f .  
=  12, P = 0 . 0 2 1 ) .  
There were indications of a position association between Spray.Seed adoption, 
and adoption of contour banks, farm plans and tree planting, and between 
reduced tillage adoption and adoption of interceptor banks. However, none had 
coefficients large enough for one to be 95 per cent confident that such 
relationships existed. 
6 . 2 . 5 . 2 . 1 2  Soil conservation behaviour score 
A behaviour score was computed for each farmer by multiplying each soil 
conservation measure by the mean for all farmers, and adding this to the 
computed value of other soil conservation measures. Hence: 
Soil conservation (2 . 09  x  PLANCAT) + (0 .92 X PCDDRT) + ( 1 . 5 9  x  IBNEWAR) 
behaviour score + (0 .90 x TREECAT) + ( 1 . 7 8  x  SSCAT) + (0 .85  x  CBCAT) 
6 . 2 . 5 . 3  Agricultural extension 
Measures were taken of each farmer's contact with agricultural consultants, 
attendance at field days, and involvement in agricultural organisations and 
groups. 
6 . 2 . 5 . 3 . 1  Farm management consultants 
Respondents were asked if they had ever used the services of a farm management 
consultant. Thirty-three had used one of the consultants listed on Table 37. 
Respondents had begun using a consultant between 1959 and 1981, and half had 
since withdrawn. 
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Table 37. Use of current and non-current farm management consultants 
Farm management consultant 
No consultant ever used 
C.P.  Bird 
Agribusiness Counsellors Pty. Ltd. 
G .R.D.  Byres and Co. 
R. & I. Bank adviser 
Australian Agricultural Consulting and 
Management Co. Pty. Ltd. 
Farmanco Management Consultants 
West Australian Farm Planning Service 
Couldn't remember consultant's name 
No. of farmers (N = 100) 
67 
12 
6 
5 
4 
3 
I 
I 
I 
6 . 2 . 5 . 3 . 2  Field day,seminar or course attendance 
The frequency that farmers attended field days was generally low. 
Nevertheless, while 13 farmers virtually never attended field days, seminars 
or courses, two farmers said that they attended 30 or more per year. The mean 
number of field days and other events attended on average per year was 2.7,  
whilst the median was I .9 .  Eighty-four respondents attended no more than 
three field days per year. 
Each respondent was asked if he had ever attended a field day sponsored by the 
agricultural sectors or organisations listed in Table 38. The number of 
farmers who had been to one or more such field days is presented. 
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Table 38. Attendance at field days, seminars or courses sponsored by ten 
agricultural sectors/organisations 
Code 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Sector/organisation 
Machinery manufacturers 
Chemical companies 
Department of Agriculture 
C .S .B .P .  
WISALTS 
Kondinin and Districts F . I . G .  
Muresk Agricultural College 
Farming consultants 
Farm Management Foundation 
Australian Farm Management Society 
No. of farmers ever 
attending (N = 96) 
74 
10 
61 
55 
51 
45 
24 
20 
19 
13 
Attendance at field days, etc. organised by some of the above farming 
sectors/organisations was associated with the total amount of soil 
conservation activity on the farm. Farmers who had attended field days 
organised by sectors 2, 3, 5, 6, 7,  8 and I0 were more likely to have a soil 
conservation behaviour score greater than the median (X = 4.02 to 5.56,  
d . f .  = l ,  P  = 0 . 0 1 8  to 0.045) .  
6 . 2 . 5 . 3 . 3  Membership pf agricultural organisations 
As a group, respondents belonged to many agricultural groups or 
organisations. These appear on Table 39 together with membership data which, 
to a degree, demonstrate the relative popularity of each group. 
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Table 39. Membership of specific agricultural organisations and groups 
organisation or group 
No. of farmers in 
Present Past 
members members 
each category(N = 98) 
Past or present 
representatives or 
office bearers 
Primary Industry Association 
WISALTS 
Local Agricultural Society 
Shearing syndicates 
corrigin Farm Improvement Group 
Kondinin and Districts Farm 
Improvement Group 
Farm Management Foundation 
Australian Farm Management Society 
Two Tonne Club 
Demonstration farmlet 
Three Tonne Club 
A.P.B.  Regional Advisory Council 
Royal Agricultural Society 
Pastoralists and Grazier's Association 
Soil Conservation Steering Committee 
Flood control or soil conservation 
catchment groups 
Australian Merino Society 
Narembeen Farm Management Group 
Joint machinery ownership groups 
Research Station Advisory Committee 
Australian Society of Animal Production 
Farm Management Service Laboratory 
Farmers' Union of W.A.  Industrial 
Assoc1at ion 
C .S .I .R .O .  State Advisory Committee 
W.A. Pig Producers' Association 
Pig Society 
State Pig Liaison and Research 
Commit tee 
83 
38 
35 
20 
18 
14 
12 
6 
5 
4 
3 
3 
3 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
l 
0 
7 
l 
2 
4 
3 
0 
0 
l 
l 
0 
0 
0 
0 
0 
0 
0 
l 
0 
0 
0 
0 
l 
0 
0 
0 
0 
l 
12 
2 
8 
2 
l 
l 
0 
0 
0 
0 
0 
l 
2 
0 
0 
l 
0 
l 
0 
0 
0 
0 
0 
0 
l 
l 
0 
• Other groups mentioned by single farmers who were present members were: 
Ram Breeders' Association 
Merino Ram Breeders Association 
Simmental Stud 
Angora Goat Stud 
Deer Breeders' Association 
Animal Breeding and Genetics Association 
Great Southern Breeders' Association 
The branch or location of each group for which the respondent was a member was 
also stated. Groups such as WISALTS met at local centres such as Corrigin, 
Kondinin and Narembeen, but one half of the farmers stated that their branch 
was Quairading, the headquarters of WISALTS, Other groups (such as the Farm 
Management Foundation) were based in Perth and hence the concept of location 
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was not applicable. The Corrigin and Narembeen Farm Improvement groups have 
only one base, that is, their respective district. Two of the most popular 
groups - the Primary Industry Association ( P . I . A . )  and the Local Agricultural 
Society appear in Table 40. 
Table 40. Branch or location of members of three agricultural groups 
No. pf farmers in each group (N = 98) 
Location Primary Industry 
Association 
Local Agricultural 
Society 
Kondinin 10 
corr1gin 16 
Quairading 1 
Kellerberrin 5 
Doodlakine 2 
Shackleton 8 
Kulin 2 
Babakin 4 
Bruce Rock 2 
Narembeen 5 
Hedges 
Ardath 1 
Yerepin 
S. Caroling 1 
Kellerberrin/Tammin 
Ardath/Babakin/Bilbarin 6 
Babakin/Ardath 8 
Shackleton/Kwolyin 1 
Bruce Rock/Kellerberrin/guairading 
Babakin/Bilbarin 1 
Don't know/N.A. 10 
Total 83 
16 
1 
2 
11 
2 
1 
2 
35 
P .I .A .  groups were widespread, but often members did not take a very active 
interest and hence 10 farmers could not give a branch name. Fifty-three and 
27 per cent of the Corrigin and Bruce Rock Shire farmers, respectively, were 
members of the local agricultural society. In general the branch or location 
name of each group did not give a clear indication of the district that member 
farmers lived in. For instance, groups such as the Kondinin and Districts 
Farm Improvement Group were found to have members from both Corrigin and Bruce 
Rock. Hence an analysis of group membership of farmers by shire was made; 
this appears in Table 4l. 
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Table 4l. Agricultural group membership of farmers for six shires 
Organisation or group 
No. of farmers 
Kondinin Keller­ 
berrin 
(N=9) 
in each shire (N = 98) 
Kulin corrigin Narem­ 
been 
(N=2) (N=30) (N=4) 
Bruce 
Rock 
(N-4l) (N=12) 
Primary Industry Association 10 
WISALTS 3 
Local Agricultural Society 2 
Shearing syndicates 2 
Corrigin Farm Improvement Group 
Kondinin and Districts Farm 
Improvement Group 9 
Farm Management Foundation 2 
Australian Farm Management 
Society 
Two Tonne Club 
Demonstration farmlet 
Three Tonne Club 
A.P.B. Regional Advisory Council 
Royal Agricultural Society 
Pastoralists and Grazier's Assoc. l 
Soil Conservation Steering Committee 
Flood control or soil conservation 
catchment groups 
Australian Merino Society 
Narembeen Farm Management Group 
Joint machinery ownership groups 
Research Station Advisory Committee 
Australian Society of Animal 
Product ion 
Farm Management Service Laboratory 
Farmers' Union of W.A. Industrial 
Association 
C.S .I .R .O.  State Advisory Committee 
W.A. Pig Producers Association 
Pig Society 
Ram Breeders Association 
Merino Ram Breeders Association 
Simmental Stud 
Angora Goat Stud 
Deer Breeders Association 
Animal Breeding and Genetics 
Association 
Great Southern Breeders Assoc. 
8 
4 
4 
l 
l 
l 
2 
l 
25 
6 
14 
15 
l 
l 
l 
l 
l 
l 
2 
l 
l 
l 
l 
l 
l 
l 
4 
l 
2 
3 
l 
l 
l 
l 
l 
34 
24 
13 
15 
3 
4 
7 
4 
4 
3 
l 
2 
2 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
Farmers varied widely in the number of groups they belonged to. Table 42 sets 
out the frequencies for varying levels of group membership. The number of 
groups that each farmer belonged to was added to give a group score; this 
ranged from no groups to ll groups or organisations. The group score was 
related to other measured variables such as age (r = -0.18 ,  P  =  0 .037) ,  
education (r = 0.30,  P  = 0 . 0 0 1 ) ,  field day attendance (r = 0.46,  P  = 0 . 0 0 0 ) ,  
farm size (r = 0.38,  P  =  0.000) and a less traditional (less 'family type') 
management/ownership structure (r = 0 . 2 l ,  P  =  0 , 0 1 7 ) .  
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able 42. Amount of group membership 
No. of groups belonged to 
0 
1 
2 
3 
4 
5 
6 
7 
11 
No. of farmers (N = 98) 
7 
21 
20 
18 
20 
5 
4 
2 
1 
he seven farmers who were not members of any agricultural groups were 
ompared to the seven farmers who were members of six or more groups, Four 
family partnerships, two sole proprietors and one hired manager were 
represented in the zero group score category, whilst one family partnership, 
hree sole proprietors, two hired managers and one trading partner arrangement 
ere in the high group membership category, The zero group membership 
ategory were on average I0 years younger and had less education. 
tatistically significant differences were found between the two groups in 
terms of farm size and field day (etc. )  attendance. The mean farm size for 
the non group members was 1 ,48l ha compared to 3 ,533 ha for the high group 
embership category (P (one tailed prob.) = 0 . 0 0 4 ) .  The average field day 
ttendance for the non -group members was 0 . 3  field days per year compared to 
6.9 for the high group membership category (P (one tailed prob.) = 0 . 0 0 0 ) .  
armers who belonged to more groups were also more likely to instal 
interceptor and contour banks, plant trees and use Spray.Seed. The following 
ean group membership scores were calculated for each of the four variables. 
Use/non­ 
Variable use Mean group score p (one tailed prob.) 
Spray.Seeding Yes 3 . 3  0.010 
No 2.4  
Interceptor banks Yes 3 . 4  0.002 
No 2.4  
Contour banks Yes 3 . 0  0 .031  
No 2.3  
Tree planting Yes 3 . 0  0.038 
No 2.4 
Also field day attendance was positively correlated with the soil conservation 
behaviour score; in particular, those run by the Department of Agriculture 
(X? = 6.66, d . f .  =  l,  P = . 0 1 0 ) ,  the Kondinin and Districts Farm 
Improvement Group (X? = 6 . 0 9 ,  d . f .  =  1 ,  P  =  . 0 1 4 )  and WISALTS (X? = 
5.96,  d . £ .  =  1 ,  P  = . 0 1 5 ) .  
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6 . 2 . 5 . 4  Communication Networks 
Each respondent was asked to name people from outside his home that he talked 
to about farming, soil conservation and soil erosion. These contacts could 
have been farmers or persons from other occupation groups. For every person 
nominated the following details were also taken: 
location; 
relationship to respondent; 
whether neighbours or former neighbours; 
whether childhood or juvenile friends; 
whether members-in-common of agricultural or other organisations; 
closeness of friendship; and 
length of time known. 
The respondent was then asked to give each person a rating of how useful, 
relevant and practical their contact was, first as a source of information on 
farming and then a rating of innovativeness. Ratings were also taken for each 
person nominated on soil conservation usefulness and innovativeness. 
A total of 122 main and secondary decision -makers contributed networks ranging 
from one contact to 24 contacts, Of the main decision makers, two did not 
give their networks, one was overseas at the time of the interview, four had 
very limited or no networks, one could not name his contacts at the interview 
and one other farmer was not interviewed. Two farmers managed four of the 
sampled farms (two farms each), and these farmers' networks are only 
considered once in this analysis. Network data for 89 main decision-makers 
representing 9l farms was therefore included in the analysis. Also, 39 
secondary or subsequent decision -makers were interviewed and an equal number 
were identified who were potential interviewees. Network data was available 
for 33 of the secondary decision -makers. Details on who the total of 122 
farmers were in contact with and what importance was attached to the 
nominations are set out below. 
6 . 2 . 5 . 4 . l  Farmers communication links 
A total of 1 ,272 links with farmers and other occupation groups were nominated 
for the 122 farmers. The mean was 10 .4  nominations. In all ,  95 per cent of 
the links were with people the farmer regularly discussed farming with. The 
remaining five per cent of the links were with people whom the respondents 
discussed only soil conservation matters. Thirty two per cent of the 1,272 
links were with people who discussed both soil conservation and farming with 
the respondent. 
Table 43 shows how the links were distributed amongst occupation groups. 
Fifty-five percent of farming links and 69 per cent of soil conservation links 
were with other farmers. The percentage for soil conservation was 78 per 
cent, when salt and land consultants (also farmers) were included as farmers. 
Salt and land consultants had the highest number of links (if categorized as a 
non-farmer group) of the non-farmer sector, followed by district agricultural 
officers with half as many links ( 2 5 ) .  Farm consultants, chemical company 
representatives and machinery dealers were the next most highly nominated 
sectors of any consequence. 
6l­ 
Table 43. Communication links between sampled farmers and members of various 
occupation groups involving general farming and soil conservation 
topics 
Occupation of persons 
nominated General farming Soil conservation 
No. of links involving each topic 
(for 122 farmers) 
Farmers 
Stock agents 
Machinery dealers 
Bank managers 
Accountants 
Chemical company representatives 
C.S . B . P .  field officers 
General agents 
Salt and land consultants# 
Farm consultants 
District agricultural advisers 
Veterinary surgeons 
Other 
Total 
669 322 
102 5 
86 14 
60 6 
48 I 
48 15 
45 7 
32 3 
31 46 
25 15 
18 25 
II I 
36 9 
1211 469 
• 
•• 
Includes all main and secondary decision-makers interviewed. 
Includes farm managers, farm workers and retired farmers. 
People belonging to this group are also farmers. 
Table 44 presents data showing the links with other farmers only, apportioned 
on social criteria. Most of the links with people from outside the home are 
with non-relatives. Forty-four per cent of links were with neighbours and 
near neighbours; as distance increases the number of links decrease. Nearly 
one quarter of all links were with childhood or juvenile friends, and 
two-thirds were with people the farmer had known for 16 years or more, About 
one-fifth of all links were with other farmers who were members of one or more 
farming organisations that the respondent was also a member of. Farmers 
classified 75 per cent of links as being with very good or good friends. 
Taken as a whole the proportion of soil conservation links to general farming 
links is similar whether definable social ties exist or not (e .g .  links to 
relations: 13 per cent of farming links, 13 per cent of soil conservation 
links; links to non-relations: 87 per cent of farming links, 87 per cent of 
soil conservation links). Belonging to mutual organisations was only slightly 
more likely to be a feature of soil conservation links, the WISALTS connection 
being probably the important factor here. Little or no difference was found 
between farming and soil conservation as regards the percentage of links to 
persons with a readily definable social attribute. 
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Table 44. Communication links between respondents and nominated farmers 
involving general farming and soil conservation topics by social 
proximity 
Relationship of nominated 
farmer to respondent General farming Soil conservation 
Per cent of links involving each 
topic (N = 122) 
Relative 
Non-relative 
Neighbour 
Non-neighbour 
Childhood or juvenile friend 
Non-childhood friend 
Joint member of an organisation 
Non- joint member 
Very good friend 
Good friend 
Just a friend 
Acquaintance 
other 
Known I - 5 years 
Known 6 - 10 years 
Known ll - l5 years 
Known 16 or more years 
(eg. relation, not codable) 
13 13 
87 87 
100 100 
44 42 
56 58 
100 100 
23 23 
7 77 
100 100 
18 21 
82 79 
100 100 
29 29 
40 40 
22 20 
5 3 
4 8 
100 100 
10 12 
16 12 
9 12 
65 64 
100 100 
6 . 2 . 5 . 4 . 2  Ratings of usefulness and innovativeness 
Every person contacted, including secondary decision-makers and off-farm 
owners, was asked to rate on a scale from zero to l0 the contacts he discussed 
farming with for information usefulness. Farmers rated 1,166 contacts out of 
a total of 1 ,212 .  Details for the most popular individual contacts (10  
nominations or more) are set out below: 
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Usefulness Location 
rating Occupation or base Nominations 
6.6 C .S .B .P .  field officer corrigin 31 
6 . 2  Machinery dealer corrigin 19 
7 . 1  Chemical company rep. Bruce Rock 15 
7.8  Farmer Shackleton and Perth 13 
6.2  Stock agent Corrigin 12 
7 . 1  Chemical company rep. Perth 11 
6.5  Bank manager corrigin 11 
7.9  Salt and land consultant Brook ton 11 
7.8  Farmer corr1gin 11 
Respondents were then asked to rate their farming contacts for innovativeness 
- the new ideas they have had, the experiments they have tried or the changes 
they have made to normal farming practices. Farmers rated 1,076 out of a 
possible l ,212 .  Details for the most popular contacts (10 nominations or 
more) are set out below: 
Innovativeness 
rating occupation 
Location 
or base Nominations 
6.3  
8 . 0  
8 .0  
5.6  
7.3  
7.6  
9.0 
CSBP field officer 
Chemical company rep. 
Farmer 
Machinery dealer 
Chemical company rep. 
Salt and land consultant 
Farmer 
corrigin 
Bruce Rock 
Shackleton and Perth 
Corrigin 
Perth 
Brookton 
corrigin 
26 
15 
13 
14 
10 
11 
11 
The people listed were not necessarily thought of as being the most useful or 
innovative, but were the most often cited people spoken to on farming matters; 
other people sometimes received higher ratings than those listed above, 
although the majority received lower scores. 
Every person contacted was also asked to rate his contacts on the usefulness 
of their information about soil conservation and erosion; that is, wind 
erosion, water erosion and salinity. A total of 444 contacts out of a 
possible 469 were rated. Details for the most popular soil conservation 
contacts (nine nominations or more) are set out below: 
Usefulness Location 
rating Occupation or base Nominations 
8 . 8  Salt and land consultant Brook ton 15 
7 .3  Salt and land consultant W. corrigin 14 
9 . 1  Farmer Shackleton & Perth 9 
7 . 1  Farmer Ardath 9 
Details for the most popular soil conservation contacts (nine nominations or 
more) for innovativeness are set out below: 
Innovativeness Location 
rating Occupation or base Nominations 
8.4  Salt and land consultant Brook ton l4 
7.7  Salt and land consultant W. Corrigin 13 
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Table 45 shows the relative popularity (number of nominations) of each 
occupation group, plus the mean ratings given to members of each occupation 
group. Farmers, naturally, are the most frequently nominated contacts for 
general farming topics as well as soil conservation. Farmers who are also 
salinity consultants received 10 per cent of the total nominations on soil 
conservation usefulness. They were highly regarded by some farmers for the 
usefulness of their information and their innovativeness. In contrast, 
district agricultural advisers received half this number of nominations, 
although they were regarded as being nearly as useful and innovative on soil 
conservation matters as farmer salinity consultants. 
Table 45. Respondents ratings and number of nominations of communication links on 
farming and soil conservation information usefulness and innovativeness 
by occupation of nominee 
Occupation of 
persons nominated 
Mean rating and number pf 
Farming_ information 
usefulness innovativeness usefulness innovativeness 
Soil conservation information# 
nominations for each category+ 
Farmers 6.5 
Stock agents (livestock) 5 .6  
Accountants 7 . 2  
Chemical company 
representatives 7 .0  
Machinery dealers 5 .9  
C .S .B .P .  field officers 6.8 
Salt & land consultants 6.9 
Farm consultants 7 .6  
District agricultural 
advisers 7 . 4  
Veterinary surgeons 5 .8  
General agents 6 . 6  
Bank managers 6 . 3  
All others 
(641)  
(94) 
(43) 
(47) 
(85) 
(41) 
(27) 
(25) 
(14) 
(10) 
(32) 
(57) 
(50) 
6 . 4  
4.0  
6.0 
6.6 
6.0 
6 . 1  
7 . 3  
7 . 3  
6.7 
6 . 5  
4 . 9  
(608) 
(78) 
(38) 
(42)  
(76) 
(34)  
(27) 
( 22) 
(15) 
(9) 
( 3 1 )  
(50) 
(46) 
6 . 1  
6 . 3  
6 . 4  
8 . 0  
7 . 7  
7 . 5  
(299) 
(4)  
(l) 
15) 
(13) 
(7) 
(44)  
(15)  
(22) 
(l) 
( 3)  
(  5) 
( 15) 
6 . 2  
6 . 6  
6 . 3  
7 . 7  
7 . 8  
7 . 6  
(278) 
(3) 
(0) 
(15) 
( 1 2  
(6) 
(42) 
(14)  
(20) 
( l) 
( 2) 
( 4 )  
( 1 7 )  
Mean and total 6.5 (1166) 6 . 1  (1166) 6 . 4  (444) 6 . 4  (444) 
+ Mean ratings not calculated for occupation groups receiving less than 10 
nominations or for the aggregate category 'All  others'. 
+ N = 121l communication links involving general farming. 
tt N = 469 communication links involving soil conservation. 
Table 46 gives the data for farming and soil conservation usefulness and 
innovativeness for various categories of 'social closeness ' , for farmer to 
farmer contact. A total of 679 farmers were nominated as being spoken to on 
farming matters and 347 were spoken to regularly on soil conservation. 
The number of relatives within each relationship category spoken to about soil 
conservation was too low to make comparisons on this dimension. When the 
relationship variable was recoded to relative/non-relative it was found that 
there was very little difference in the way farmers regarded their relative's 
usefulness and innovativeness on soil conservation in comparison to 
non-relatives. 
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Table 46. Respondents ratings and number of nominations of communication links 
with other farmers on farming and soil conservation information 
usefulness and innovativeness by social proximity as nominee 
Mean rating and number of nominations for each gateor¥ 
Relationship of 
nominated farmer Farming information Soil conservation information# 
to respondent usefulness innovativeness usefulness innovativeness 
Brother 6 . 4  (19) 6 . 4  (18)  6 .6  (10) 6 . 6 .  (11)  
Cousin 6.8 (20) 5 .6  (20) 6 . 8  ( 1 0 )  7 . 3  (10) 
Brother in-law 7 . 1  (24) 6 .6  (23) 5 . 5  (12 5.8  (  11) 
other (23) (22) (11 (  9) 
Non-relative 6.5 (579) 6 . 4  (549) 6 . 2  (286) 6 .3  (266) 
Mean and total 6.5  (665) 6 .4  (632) 6 . 2  (329) 6 .3  (307) 
Neighbour 6.5  (250) 6 .2  (235) 5 .9  (118) 5 . 7  ( 1 1 2  
Other neighbour 6.7  (44) 6 .2  (44) 6 .5  (18) 6 . 9  (17)  
Non-neighbour 6.5  (371) 6.6 (353) 6 . 4  (193) 6 . 6  (178)  
Mean and total 6.5  (665) 6 . 4  (632) 6 .2  (329) 6 . 3  (  307) 
Childhood or juvenile 
friend 6.3  (157)  6 . 3  (  155) 6 . 1  (78) 6 . 2  (76) 
Non-childhood friend 6.5  (508) 6 . 4  (477) 6 . 3  (251) 6 .3  (231)  
Mean and total 6.5  (665) 6 . 4  (632) 6 . 2  (  329) 6 .3  (307) 
Joint member of an 
organisation 6.8 (125) 6 .8 (120)  7 . 0  (72) 6.8  (70) 
Non joint member 6.4  (540) 6 . 3  (512) 6 . 0  (  257) 6 . 1  (237) 
Mean and total 6 . 5  (665) 6 .4  (  632) 6 . 2  (329) 6 .3  (307) 
Very good friend 6.8  (194) 6 . 3  (187) 6.5  (98) 6 . 2  (94) 
Good friend 6.7  (263) 6 . 7  (243) 6.0  (131 )  6 . 1  (120) 
Just a friend 5.9  (148) 6 . 2  (145)  6 . 0  (66) 6 . 6  (65) 
Acquaintance 5 . 4  (36) 6 . 4  (35) 6 . 1  ( 1 7 )  6 . 3  (17)  
Mean and total 6.5  (641) 6 .4  (610)  6 . 2  ( 312)  6.3  (  296) 
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Table 46. continued . . .  
Relationship of 
nominated farmer 
to respondent 
Mean rating and number of nominations for each category 
Farming information Soil conservation information# 
usefulness innovativeness usefulness innovativeness 
Known l ­  5  years 6.4  (63) 6 .5  (63) 5 .6  (38) 5 .8  (37) 
Known 6 ­ 10 years 6.5  (102) 6 .8  (96) 6 .8  (33) 7 . 3  (31)  
Known 1 l ­  15 years 6 . 6  (61)  6 .6  (59) 6 .9  (40) 6.9 (39) 
Known 20 or more years 6.5  (439) 6.3 (414) 6 . 1  (217) 6 . 1  (199) 
Mean and total 6.5  (665) 6.4  (632) 6 .2  (328) 6 . 3  (306) 
+ 
## 
# 
Mean ratings not calculated 
Relations not coded 
N = 679 communication links involving general farming 
N = 347 communication links involving soil conservation 
For general farming matters, neighbours (including near neighbours, former 
neighbours, neighbours elsewhere and those with properties adjoining) and 
non neighbours scored equally well as regards farming information usefulness
but the level of innovativeness in general farming matters was regarded by 
farmers as being higher with non-neighbours (6.6 to 6 . 2 ) .  Non neighbours were 
also seen to have more useful information on soil conservation ( 6 . 4  to 6 .0 )  
and be more innovative on soil conservation (6.6 to 5 . 9 ) .  
Only a very slight difference was found between the ratings for childhood or 
juvenile friends and other farmers. The information usefulness of more recent 
contacts was perceived as being two per cent more useful than that of old 
friends. However where respondents were members of the same organisations as 
their nominated contact, mean ratings were higher by up to 10 per cent. About 
a quarter of farmers' contacts belonged to an agricultural group which the 
farmer also belonged to. 
Farmers rated their friends higher than others as information sources on 
farming. Perhaps farmers maintain friendships for their utility, or perhaps 
as the friendship grows the information flow increases. Very good friends 
were more highly regarded as soil conservation information sources than less 
close friends. For soil conservation innovativeness the results favour less 
close friends. 
Length of time known was clearly related to innovativeness and usefulness. 
Farmers known for over l6 years were not seen to be very informative or 
innovative - but this group of contacts represented two-thirds of the farmers' 
total contacts with other farmers. Farmers known for five years or less also 
not given high ratings, especially regarding soil conservation, (However, 
less was known about these contacts). Farmers known for moderate periods of 
time (six to 15 years) were seen to give the most useful information on 
farming generally and soil conservation. They were also seen to be more 
innovative especially those farmers known for six to I0 years. 
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6 . 2 . 5 . 4 . 3  Local government and pother civic involvement 
Some farmers were members of one or more local civic groups. These were local 
government, Lions, Rotary, Parents and Citizens, community development, 
sporting or other groups. Of the 100 senior decision-makers, seven were 
councillors and two were presidents of local government. Eighteen farmers 
belonged to one local civic group and five farmers belonged to two groups. 
A 'civic group' score ranging from zero to l2 was assigned to each 
respondent. It was based on the number of groups each person was presently 
(and previously) a member of, as well as the status ( e . g .  president) of the 
member. Extra weightings were given for current membership and higher status 
in the group. This civic score was found to be positively associated with the 
use of interceptor banks (X = 4 0 . 1 ,  d . f .  =  24, P = 0 . 0 2 ) .  
6 . 2 . 5 . 5  Farmers' Attitudes to Soil conservation Issues 
While the main focus of this study is soil conservation behaviour it was 
originally thought necessary that attitudes toward soil conservation issues 
should be measured. To the extent that attitudes can influence behaviour, it 
was intended to compare this with communication and other factors, Farmers' 
attitudes were also considered to be useful feedback. Therefore, farmers were 
asked for their opinions on what they saw to be the main soil degradation 
problem on their farms, and who within the community should be responsible for 
soil conservation. 
6 . 2 . 5 . 5 . l  Responses to attitude statements 
Farmers were asked to respond to 13 statements on soil erosion and 
conservation by indicating whether they agreed or disagreed with each 
statement. Results are shown in Table 47. 
Table 47. Responses to soil conservation statements 
Statement No. of farmers 
Man is morally responsible for conserving the 
soil and preserving the natural balance (N = 96) 
Soil conservation is worth the effort even if it 
means the inconvenience of contour banks, odd 
shaped paddocks and waterways that can't be 
cultivated (N= 95) 
A responsible landowner should frequently spend 
time and money applying soil conservation 
practices (N = 93) 
Good husbandry of the land is one of the greatest 
single challenges facing farmers (N = 98) 
There is a limit to the pressure of agriculture 
on the soil beyond which nature can't cope 
(N = 92) 
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Agree 
93 
91 
88 
91 
72 
Neutral 
3 
2 
2 
3 
11 
Disagree 
2 
3 
4 
9 
Table 47. continued . . .  
Statement No. of farmers 
Agree Neutral Disagree 
Australian farmers are eroding soil faster than 50 28 13 
it is being formed (N = 91) 
Scientific research and applied management 46 18 28 
techniques will one day eliminate soil erosion 
problems (N = 92) 
Soil erosion is merely a natural process that can 25 
be controlled - because man controls nature (N = 63) 
6 32 
There is nothing much a farmer can do to reduce 
the risk of erosion at certain times during the 
year (N = 92) 
It is reasonable for a farmer to undertake 
intensive cultivation and cropping routines 
despite the likelihood of some soil erosion 
(N = 83) 
Steady or increased food and fibre production 
is every farmer's responsibility, even if some 
soil erosion is caused (N = 89) 
Soil conservation has doubtful long term 
returns (N = 97) 
In the normal course of farming there is not 
much a farmer can do to prevent erosion - it 
is a natural process (N = 97) 
36 
23 
16 
10 
5 
3 
4 
6 
I 
53 
56 
67 
86 
92 
The attitudinal statements were designed to measure each farmer's verbally 
expressed orientation towards soil conservation. The replies from farmers who 
questioned the technical basis of a statement, or found a statement ambiguous, 
have not been included in the aggregated statistics. 
As a group the sampled farmers supported the stewardship concept of preserving 
the balance of nature and conserving soil reserves. Only a minority suggested 
that man's responsibility should be a short term financial rather than a moral 
one, and a smaller minority confessed that 'with economics, sometimes one is 
pushed . . . . ' .  A  similarly high proportion of farmers agreed that money should 
be regularly spent on soil conservation albeit with some qualifications. 
Despite embracing the morality of soil conservation and being prepared to 
spend money on it (where necessary), the need to maintain economic viability 
by maintaining or increasing production sometimes meant that principles had to 
be sacrificed. One quarter of farmers said they accepted some soil erosion 
when it was economically necessary. 
A few respondents moralised about the inadequacies of other farmers, while 
those at the other extreme (presumably the subjects of these remarks) were 
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resigned to 'pushing' the farm in order to stay on the land. Most farmers 
felt that they were presently employing adequate conservation strategies, but 
more than half of the sample agreed that Australian farmers generally were 
degrading the soil. 
Although soil conservation was recognized as having long -term returns and was 
worth the effort, there was a degree of fatalism about man's control over the 
erosion process. Only one half of respondents felt that scientific research 
and applied management techniques would one day eliminate soil erosion 
problems, The respondents who did agree with this statement often expressed 
some reservation about both their own optimism and the length of time man 
would have to wait for this to happen. Given farmers' commitment to soil 
conservation, allied to the recognition of the magnitude of the problem, it is 
understandable that nearly all respondents saw good husbandry of the land as 
one of the greatest single challenges facing farmers. 
The responses were aggregated and a soil conservation attitude score for each 
farmer was computed. There was no difference between the mean attitude score 
for adopters and non-adopters for each soil conservation measure. 
However, there was a relationship between soil conservation behaviour as a 
whole and the attitude score, While 60 per cent of farmers with less than the 
mean attitude score had below the median behaviour score, only 38 per cent of 
farmers with greater than the mean attitude score had below the median 
behaviour score (X? = 4.04 ,  df = l, P = 0 .04 ) .  
6 . 2 . 5 . 5 . 2  Perception of soil degradation problems 
Farmers were asked to rank water erosion, salinity and wind erosion in the 
order that these forms of soil degradation were perceived to affect farm 
value. One half of respondents nominated salinity as being the greatest 
threat to farm value. The other half of the sample were evenly divided 
between nominating wind or water erosion. As regards affecting farm 
production, 42 per cent nominated salinity as affecting farm production the 
most, as compared to 38 per cent and 20 per cent for wind and water erosion 
respectively. 
By using the criteria of the worst threat it would appear that central 
wheatbelt farmers as a whole see salinity as being the greatest soil 
degradation problem, especially for the way it may affect farm value. 
But as a threat to farm production, an almost equal number of farmers (to the 
salinity group) saw wind erosion to be the main threat. Wind erosion problems 
become more apparent when the rankings of each soil degradation threat are 
accounted for, and weightings are given on a preferential basis. From Table 
48 it can be seen that overall wind erosion was ranked ahead of the other soil 
degradation problems. 
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Table 48. Perceived severity of soil conservation problems in affecting farm 
product ion 
Rank 
Per cent of farmers and weighted score for 
each soil degradation problem 
wind erosion Water erosion Salinity 
( N = 9 5 )  ( N = 9 6 )  ( N = 9 6  
%  Weighted % Weighted % Weighted 
score 
l (affects production most) 36.8 1 10 .4  
2  32.6 65.2 
3 (affects production least) 13.7 13 .7  
4  (not a problem/minor problem) 16.8 0.0 
Per cent and total weighted 100 .0 189.3 
score 
19.8 
36.5 
22.9 
20.8 
100.  0 
score 
59.7 
109.5 
22.9 
0 .0  
155.3 
score 
40.6 121 .8  
10 .4  20.8 
3 1 . 3  3 1 . 3  
17 .7  0 .0  
100 .0  173.9 
#  Weighted scores are calculated by multiplying the percentage of farmers in 
each rank from l to 4 by a weighting of from 3 to 0, respectively. 
6 . 2 . 5 . 5 . 3  Responsibility for soil conservation 
Farmers were asked whether they thought soil conservation was the 
Government's, the farming community's or the individual farmer's 
responsibility, or could it also be seen to be the responsibility of all 
members of the community?. Because it is impossible to treat these community 
sectors as discrete entities, respondents were asked to apportion 
responsibility on the basis of three dimensions. 
one dimension was state versus individual responsibility. From Table 49 it is 
clear that the majority of respondents preferred government involvement to be 
minimal, although one-third saw an equal responsibility as being ideal. A 
frequently stated comment was that while the government should provide 
leadership, education and research input, the farmer should be responsible for 
his own land. 
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le 49. Responsibility for soil conservation 
Responsible entity 
te - individual (N = 97) 
Solely the individual 
Mainly the individual 
Equal responsibility 
Mainly the government 
Solely the government 
ming community individual (N = 96) 
Solely the individual 
Mainly the individual 
Equal responsibility 
Mainly the farming community 
Solely the farming community 
ming community community at large (N = 96) 
Solely the farming community 
Mainly the farming community 
Equal responsibility 
Mainly the community at large 
Solely the community at large 
No. of farmers 
20 
41 
35 
1 
18 
46 
21 
3 
8 
35 
39 
16 
2 
4 
ther dimension was farming community versus individual responsibility. To 
t extent should soil conservation on farmland be a group rather than a 
gle person effort? Responses to this question was slightly more variable 
n above, although a strong trend for individual responsibility continued to 
evident. However, it was recognized that projects such as water control 
ded a joint effort. 
 third dimension examined was farming community versus the larger 
unity. Should the immediate community of farmers be solely responsible 
 soil conservation, or could the public as a whole also be involved? 
hough many respondents felt that the general public should be made more 
re of soil conservation problems, it was found that farmers were generally 
agonistic to outside involvement. Any outside involvement should be 
sive. 
6 . 2 . 5 . 6  Other Factors Influential on Soil Conservation Behaviour 
ographic and farm variables can influence the adoption of farm practices. 
was found that farm size, measured in hectares, is positively correlated 
h adoption of Spray.Seed (T = 2.03 ,  d .f .  =  98, P = .045) and there was some 
ication, but not significant at P = .05, of a positive association with the 
l conservation behaviour score. 
nger farmers were more likely to have installed interceptor banks and tried 
uced tillage or direct drilling without Spray.Seed. The mean age of 
mers who had put in interceptor banks was 43.2  years compared to 49.2  years 
 the non-interceptor group (P (one tailed prob.) = 0 . 0 0 5 ) .  The mean age 
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for reduced tillers/direct drillers was 45.4 years compared to 49.7  years for 
the non-reduced tillers/direct drillers (P (one tailed prob. = 0 . 0 4 1 ) .  
Education did not exert any significant relationships. 
It should be noted there was no relationship between the location 1in 
Departmental advisory districts and the score for soil conservation behaviour. 
6 .2 .6  Further Discussion and Conclusions 
6 . 2 . 6 . 1  Soil Conservation Activity 
If a value judgement was to be placed on the amount of soil conservation 
activity by wheatbelt farmers, it would be that adoption has been high. 
One-half of the farmers had direct drilled at some stage, and 1n 198l 
one-third of the farmers had direct drilled a crop for harvest. One-third of 
the total crop in 1981 had been put in using some means of minimum 
cultivation. The adoption of direct drilling and reduced tillage was greater 
for young farmers. Farmers with larger farms were more likely to use 
Spray.Seed. 
A majority of respondents had installed contour banks, but some of these 
farmers reported that most of their banks were no longer operational. 
One-third of all farmers had installed interceptor banks, the main reason 
being salinity management. Nearly two-thirds of these farmers also stated 
that the interceptors were for water control and water catchment as well as 
salinity management. 
Forty-five per cent of farmers with salinity had fenced it off; 30 per cent 
had planted trees; l9 per cent had planted grasses and I9 per cent shrubs. 
A minority of farmers had a farm plan. The proportion of recommended changes 
to the property that had been undertaken varied widely. 
More than half the respondents had retained potentially clearable land for 
shelter belts and a few had retained land for flora and fauna protection. 
one-half of the sampled farmers had planted trees on their properties other 
than around the house. Up to 3,000 trees had been planted from as early as 
1946. The main reasons for tree planting were aesthetics, wind breaks to 
prevent wind erosion and for stock shelter, and salinity rehabilitation. 
6 . 2 . 6 . 2  Communication Behaviour 
The communication patterns were examined closely with the following notions in 
mind: 
How much communication is there about soil conservation? 
Is soil conservation communication a different social network to 
communication about general farming matters? 
Are there different sources of influence in the soil conservation 
networks compared to general farming? 
To what extent is soil conservation communication a series of 
instrumental relationships rather than based on kinship and friendship? 
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f the l,272 communication links five per cent were exclusively on soil 
onservation matters, and 32 per cent share soil conservation and general 
arming topics. This amounted to about four links per respondent where soil 
onservation was discussed, compared to the total of 10 links. It could be 
aid there was barely moderate communication about soil conservation. 
here was no real indication that soil conservation communication operated via 
 different social system. The comparison of soil conservation and general 
anning links for their distribution across social categories showed no 
ifferences. However, 69 per cent of soil conservation links were with other 
armers compared to 55 per cent for general farming. If salt and land 
onsultants (mainly WISALTS surveyors and senior members) are included as 
armers the ratio increases to 78 per cent of soil conservation links. 
n fact, among the non-farmers in the soil conservation networks about l0 per 
ent of total nominations were salt and land consultants, and five per cent 
ere Department of Agriculture officers. One farmer, in the process of 
elling out a property at Shackleton, was singled out as an influential source 
f soil conservation and general farming information, and rated very highly as 
roviding useful and innovative advice. The salt and land consultants also 
ated highly on these dimensions. Thus, there have been considerable sources 
f influence outside of the Department of Agriculture, regardless of whether 
oil conservation or general farming topics were nominated. 
lthough farmers valued the information about general 
eighbours and non-neighbours equally, non -neighbours 
seful information on soil conservation. Most of the 
eople outside the house were with non-relatives and 
nown for more than l0 years, but not more than 20. 
oil conservation links are less based on friendship 
6 . 2 . 6 . 3  Role of the Department pf Agriculture 
farming matters from 
were seen to have more 
farmers' links with 
people the farmer had 
This would suggest that 
and kinship. 
t was asserted earlier than the Department of Agriculture's approach to 
aining adoption of soil conservation practices was pragmatic; a combination 
f extension and servicing. We have already noted that among non-farmers, 
epartmental officers were nominated as a soil conservation contact half as 
any times as salt and land consultants, most associated with WISALTS. 
owever, contact was more frequent than with farm consultants or company 
epresentatives. Departmental officers, salt, land and farm consultants 
hared high ratings on the usefulness and innovativeness of soil conservation 
nformation, compared to farmers and company representatives. 
ile attendance at Departmental field days rivalled most other sources of 
hese events, soil conservation groups which were established by the 
epartment had very low membership rates compared to groups such as WISALTS 
nd farm improvement groups. 
t was observed that the adoption of farm plans was closely correlated with 
nstallation of contour banks. 
he use of soil conservation groups and conservation farm plans have been a 
eature of the 'active' extension approach of the Narrogin District Office. 
f these strategies were highly successful one would expect the mean soil 
onservation behaviour score to be higher for the Narrogin Advisory District, 
ompared to Merredin. This was not the case. The Department would do well to 
ontinue a range of strategies in soil conservation extension. 
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6 . 2 . 6 . 4  Factors Associated with Soil Conservation Adoption 
It was hypothesized that adoption of soil conservation practices might vary 
between two different groupings of wheatbelt farmers the 'old school' and 
the 'young turks'. For this to be true one would expect some significant 
negative correlations among specific practices. Such was not the case, 
although there was some indication (not statistically significant at P = .05) 
of an inverse relationship between adoption of contour banks and adoption of 
interceptor banks. 
However, larger farms were associated with earlier and greater area of direct 
drilling with Spray.Seed. This is consistent with observations overseas, and 
attributed to the notion that farmers with greater resources have the means 
and the security to take on the new technology involved. Also, younger 
farmers were more likely to adopt interceptor banks. 
As one might expect communication exposure, as measured by field day 
attendance, membership of farm groups or civic participation, was positively 
associated with soil conservation behaviour, This is consistent with results 
from the dairy herd improvement scheme study, and the same interpretation 
would hold. 
Attitude to soil conservation and adoption of conservation measures were 
significantly correlated. 
6 . 2 . 6 . 5  Limitations of the Study 
Again the lack of 'density' in sampling placed severe constraints on the 
validity of applying the network analysis technique. The sampling ratio had 
been reduced to 1-in-2.5. Some mapping was done and awaits further scrutiny 
before network characteristics can be attributed to individuals with 
confidence. 
While some separate conclusions can be drawn about effectiveness of the 
'conservation farm plan' approach take by the Narrogin District Office, the 
shift in the study site to accommodate variations in farm enterprises and 
landscape types, did not allow adequate numbers in the samples from each 
advisory district. A direct comparison on effectiveness of extension 
technique was not possible. 
Nevertheless, the relative influence of various communication contacts were 
measured with precision, and provided some clues to how an integrated soil 
conservation extension programme might be mounted. 
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6.3  Adoption of Minimum Tillage 
The basic concept and history of minimum tillage is simple, but in practice it 
requires careful decision-making. The technique has definite advantages for 
farmers, particularly those in wind erosion prone areas such as Jerramungup 
near the south coast of Western Australia. This area has a short agricultural 
history. The objective of the study was to investigate the social and 
communication factors, perhaps unique to this history, and relate this 
information to tillage methods on individual farms. Detailed data on both 
conventional cultivation and direct drilling methods are presented with other 
data on agricultural situations and practices for the area. 
6 . 3 . 1  Concept,Technique and Rationale of Minimum Tillage 
Minimum tillage is a comparatively new cropping technique requiring changes in 
management and capital input in order to be successful. It has various 
conservation (and other) advantages over conventional cultivation methods that 
may make it a major cropping technique of the future. 
6 . 3 . 1 . 1  Background 
Minimum tillage has been said to be one of the most important advances in crop 
husbandry in the last 200 years (Hutchings, 1977).  Phillips (1978) notes that 
attention turned to minimum tillage in the late 1940's with the introduction 
of plant growth regulators developed during world War II. Since this time its 
use has increased, the most rapid increase being in the past five years. The 
area of crops sown into uncultivated soil in Western Australia doubled every 
year after 1977 (Ralph, 1982). It is estimated that around the turn of the 
century sixty to eighty per cent of North America's crop acreage will be 
planted without ploughing, discing, harrowing and other conventional methods 
of seedbed preparation (Phillips, 1978).  
6 . 3 . 1 . 2  The Technique 
Minimum tillage (and related systems and terms such as zero cultivation, 
direct drilling, spray seeding and conservation tillage) has been defined in 
various ways. Here the term is used to describe any reductions in the usual 
number of passes with various implements before sowing. With conventional 
cultivation three or more passes with various implements are used to eradicate 
or reduce weeds prior to seeding. 
Wheat, oats, barley, lupins and other crops have been successfully established 
by drilling the seed directly into the soil. However, not all paddock 
conditions are suited to this form of tillage. Those carrying a stubble from 
a previous crop and with friable soil are preferred. If there are no weeds 
growing at the time of planting it is not necessary to use chemical forms of 
weed control. However, where weeds are present at the time of seeding the use 
of glyphosate (Roundup) or a mixture of paraquat and diquat (Spray.Seed) can 
be used to eliminate or reduce the need for cultivation before crop 
establishment. With Spray.Seed (the most popular knockdown herbicide) 
germination of weeds and grasses can be encouraged by burning stubbles or by 
shallow cultivation. Paddocks are then lightly grazed continuously and stock 
are removed at least two to three days before spraying. A boom spray is the 
most common method used to apply the herbicide. Sowing should be undertaken 
three to five days after spraying with Spray.Seed, a recommended implement 
being a rigid tyne release combine to ensure maximum penetration. 
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6 . 3 . 1 . 3  Advantages and Disadvantages 
Conventional cultivation adversely affects soil structure, reduces the amount 
or organic matter retained at the surface and increases the risk of soil 
compaction. Every non-essential discing or cultivation uses more diesel fuel, 
increases machine wear, increases labour costs and increases susceptibility to 
both wind and water erosion. 
Minimum tillage has the potential to conserve energy, soil and nutrients 
(Hutchings, 1977). It also gives the farmer greater flexibility in cropping. 
The decision to crop can be made at the break of the season rather than having 
to prepare a paddock well in advance. Stock can be retained on the paddock 
for a longer period than with conventional methods, and boggy areas are less 
of a problem when seeding is underway. 
As well as the advantages, minimum tillage has some disadvantages. Direct 
drilling machinery in theory need only consist of a tractor, boomspray and a 
combine (ICI, 1982). But aside from the investment of a boomspray, new-tyne 
equipment or modifications to already-owned units are needed. G. Halpin 
(1978, unpublished) suggests that wider adoption of minimum tillage would be 
generated by the development of special machinery for non-tillage seeding. 
Bennett (1977) states that chemical costs (for herbicides and sometimes 
insecticides) are much higher with minimum tillage systems. He also suggests 
there is a possibility of an increase in resistant weed species over time. 
Bennett, Phillips and Halpin and others agree that reduced tillage places more 
demands on the farmer. Direct drilling or minimum tillage methods require 
further knowledge and experience is important, Rowell (1977) lists other 
'farmer influences', including motivation, social Influences and correct 
adaptation to the first year's experience (suggested as being the most 
difficult year) of the system. The decision-making role of the manager 1s 
made more difficult by the fact that there are more 'unknowns' than 'knowns' 
among the researchers themselves (Halpin, unpublished). Despite these stated 
disadvantages it should not be forgotten, as Phillips (1978) remarks, that the 
history of minimum tillage is very much shorter than that of conventional 
systems. 
6 . 3 . 2  The Jerramunqup District 
The land around Jerramungup has only recently been cleared and used for 
agricultural purposes. The earlier settlement was characterised by much 
government planning and financial assistance. This feature of development was 
lacking in later farm settlement and it 's  absence may have led to high farm 
turnover. 
The area is suitable for cropping and animal production, conventional 
cultivation being the main system for growing crops. However, although wind 
erosion has recently become a problem, major changes from accepted methods of 
cultivation have yet to come about to combat this environmental problem. 
6 . 3 . 2 . l  History_since European Settlement 
The Jerramungup area is roughly halfway between Esperance and Albany, on the 
south coast of Western Australia, John Hassell took up the first pastoral 
lease in the area 1n 1849, This initial settlement was based only on the 
grazing of native pasture relying on aboriginal shepherds for management of 
the flocks. The Hassell property was transferred to the Crown in 1952 for the 
War Service Land Settlement Scheme ( W . S . L . S . ) .  
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The first farms prepared were the rich yate land around the original homestead 
plus a large stretch of adjoining light land south-east of Needilup. (Four of 
the original eight farmers or their sons were interviewed as part of this 
study). By November 1953, 2,000 hectares were under crop, 4,000 hectares were 
in fallow and 8,000 hectares were rolled ready for burning (Bignell, 1977).  
Six years after the commencement of the project over one hundred thousand 
hectares had been cleared and pastured (R. Twigg, 1982, unpublished). The 
fast pace of land clearing and farm development have been the major factors 
influencing the environmental and social outcomes for the Jerramungup district. 
The soldier settlers were provided with sheep, living expenses and working 
capital as a long term loan at a low interest rate. They were granted a 
perpetual lease of property which included a house, sheds and fencing. Twigg 
says that a high degree of forward planning was shown in clearing, watering, 
pasturing and stocking a large number of farms which were then handed over to 
war service veterans. Although the early settlers had problems to overcome, 
it has been said that the spirit of camaraderie and co operation that existed 
from the start persisted and grew as the project expanded and was to become a 
feature of the final established community at Jerramungup town (Bignell, 
1977). Farmers' Union (now Primary Industry Association) meetings, for 
instance, were looked forward to by members as being both farming forums and 
community gatherings. 
The W.S . L . S .  scheme began winding up during 1958. From 1960 to 1968 land was 
offered east and north of Jerramungup (the Jacup-Fitzgerald area) on a 
conditional purchase basis. Although the land was cheap, West Australians 
were slow to apply for the early blocks, the majority going to applicants from 
the eastern States. Twigg has stated that the War Service farmers were said 
to have 'got it easy' compared to the new private settlers, who had neither 
the overall planning assistance nor the available funding. He reports that in 
the immediate vicinity of his own farm only four of the original twenty-eight 
applicants remain. 
6 . 3 . 2 . 2  Soils,Vegetation and Climate 
The Jerramungup area lies within a belt of mostly young to mature sandy 
surface soils formed on granite. A small percentage of this area consists of 
heavier yate, moort and mallee country. Generally, however, the original 
plant cover over the flat or gently undulating Jerramungup area was mallee and 
mallee -heath (Beard, 1976). Jerramungup is located in the mediterranean 
climatic type, being suited to cropping, and to pastures and animal production. 
6 . 3 . 2 . 3  Land Use, Machinery and Chemicals 
Jerramungup is situated in an intermediate farming zone (Doyle, 1980).  It is 
divided between cereal cropping and livestock raising, and produces wheat, 
oats, barley, wool and meat. Pastures are grown in rotation with cereals, the 
most common rotation being one year crop, two years pasture. 
The usual method of putting in a cereal crop is working up, working back (one 
or more times) and seeding. The implements used for the workings include disc 
ploughs, scarifiers, wideline cultivators, chisel ploughs and combines. 
Seeding is usually carried out with a combine, although the number of farmers 
using airseeders on chisel ploughs or cultivator bars 1s increasing. Disc 
drills and cultitrash seeders are less frequently used. 
conventional cultivation methods are 
knock -down herbicides is increasing. 
predominant 
Herbicides 
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in the area but the use of 
can eradicate most weeds and 
are used in the place of one or more workings. The herbicides used alone or 
as a mix include Spray.Seed, Dicamba, 2,4-D, Treflan, Reglone, Glean, Roundup, 
Simazine and Yield. Spray.Seed is the most common knock-down herbicide used, 
yet as a crop establishment method its use is relatively small. 
6 . 3 . 2 . 4  Wind Erosion and Minimum Tillage 
Wind erosion was widespread throughout Jerramungup (and the southern sandplaln 
generally) around 1970, and in 1980 and 1981. During previous years wind 
erosion has also been experienced but to a lesser extent. The years 1980 and 
198l were reported to be windier than usual, 198l being particularly dry. 
Gorddard, Humphry and Carter (1982) have estimated that the cash costs of 
erosion averaged $l7,900 per farm for 198l on the farms they surveyed. 
Factors such as soil type, topography and weather patterns were said to 
provide an ever-present wind erosion risk throughout the Jerramungup area. 
By ensuring that some vegetative cover is left to protect the soil this 
problem could be greatly diminished. Retaining or building up the structure 
of the soil itself would also render it less liable to wind erosion. Minimum 
tillage systems both retain vegetative cover and soil structure. Yet of the 
28 properties that Gorddard gt al. surveyed (18 of which had a history of wind 
erosion) none were being minimum tilled as a regular part of the cropping 
programme. It was suggested that strong negative attitudes towards chemical 
use might have been inhibiting farmers from practising minimum tillage. 
6 . 3 . 3  Study Scope and Objectives 
The main objective of the Jerramungup study was to investigate the 
hypothesized association between the adoption of new cultivation methods and 
farmers' communication patterns. Another aim was to suggest how the minimum 
tillage extension problem might be assisted. The area has the environmental 
problem of wind erosion which can be alleviated by a reduction in the number 
of cultivations, and the use of other management practices such as reduced 
stock numbers and cropping frequency. Because farmers are tending to increase 
cropping frequency as well as hold sheep numbers despite two consecutive 
adverse seasons, there is an increased need to crop in a less disruptive 
manner (Gorddard, Humphry and Carter, 1982). 
It is recognised that there are factors other than communication patterns 
which affect the adoption of new technology. Economic flexibility and the 
(perceived) attributes of the innovation are only two factors which are very 
important. This inquiry does not attempt to account for all the variance by 
measuring all variables thought relevant to the adoption situation. Instead, 
it seeks to adequately describe the communication patterns, as well as measure 
associated communication and social variables in order to explain how 
communication links might be associated with adoption patterns. The variables 
discussed below have been seen to be of prior importance in the investigation 
of the influence of rural social/communication networks: 
l. The level of involvement of respondents in farming; the position within 
the decisionmaking, ownership, labour and management structure of the 
property; and the length of time the owning families have farmed the 
blocks. 
2. The geographic position of blocks that the respondents own or work on; 
where the respondents live; and farm sizes and soil types. 
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3. The agricultural/social networks of farmers; the groups belonged to; 
the amount of exposure to field days, seminars or courses; and contact 
within the farming community and the nature of that contact. 
4.  Demographic characteristics such as age, education and farming history. 
5. Farmers' previous use of direct drilling, various herbicides and 
machinery; the type of machinery owned. 
6 .  The amount of wind erosion experienced in previous years. 
7. Attitudes towards herbicides and the perceived advantages of direct 
drilling. 
8. Levels of stocking and cropping in previous years. 
9. The amount of cropping, the type of crop, the number of workings and 
the types of machinery and chemicals used in the 1982 cropping season. 
Particular scrutiny was to be given to the interaction of the variables within 
the groups (see above) l,  2,  3,  4 and 9. As hypothesised, it was expected 
that the independent variables 3 (social/agricultural networks) would be 
related to the dependent variables 9 (cropping systems). Other probably 
independent variables were I (historic), 2 (geographic/proxemtc) and 4 
(demographic). 
6 . 3 . 4  Survey Method 
one method of studying of social/communication interaction requires that a 
boundary be defined and drawn around the network (Rogers and Kincaid, 1981).  
Ideally, network analysis requires that data is gathered from each 'node' 
within this boundary. Links to persons outside the boundary must be Ignored 
in this type of study, and thus data on the respondent's influentials might 
not be gathered. 
Hence In the Jerramungup study an area that had a natural boundary was 
chosen. This area was the contiguous properties in the Jerramungup, Jacup and 
Fitzgerald districts, bounded to the north by the Lake Magenta Wildlife 
Sanctuary and mainly to the south by the Fitzgerald River National Park. 
These boundaries proved ideal because there was little communication across 
them. The remainder of the southern boundary was a line running east west 
through the townsite of Jerramungup. The eastern boundary ran north-south 
through the town of Fitzgerald, and the western boundary was the Needilup 
North Road. Farmers were found to communicate freely across these more 
arbitrarily defined boundaries, The area within the boundary is relatively 
homogeneous as regards soil type, settlement pattern, rainfall and physical 
features, It is roughly 22 by 50 kilometres in area. 
The major decision -makers of farms within the survey area were identified by 
consulting Department of Agriculture district officers as well as the farmers 
themselves. A total of 80 farming units were identified, although 1n some 
cases more than one major decision-maker was evident. In such cases each 
decision-maker was interviewed and network details were collected from each 
person. Data was collected from 77 of the 80 farming units. A total of 85 
people were interviewed and the more senior partner from each farm was 
selected as the unit of analysis. In nearly all cases the major decision 
maker was clearly evident. 
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Farmers were first contacted in July 1982 by means of a questionnaire, The 
questionnaire was mailed immediately after seeding, and sought details about 
chemicals used in the cropping programme. Although this information was 
primarily needed by the Jerramungup office, it was also useful to this study. 
Farmers were able to note details of their chemical use immediately after 
seeding and thus avoid memory lapses in the later interview. A letter 
included with the mail questionnaire informed farmers that they would be 
contacted later. From August to November farmers were telephoned and 
face-to-face interviews were arranged at a time covenient for the respondent. 
The telephone introductions were usually brief and proceeded as follows: 
Good evening. My name is . . . . . . . ,  and I am with Department of 
Agriculture. You will recall receiving a questionnaire on herbicides 
being sent to you a few weeks ago. As mentioned in the letter, I would 
like to interview you about herbicides and cropping techniques, well as 
ask you some communication questions. The interview will take about 
two hours. When would be the best time to see you? 
The first interviews began on August l7 and the final interviews were 
completed on November 19. Interviews were usually about two hours in duration 
as promised, although a few four hour interviews were experienced. The 
interviews were conducted by two research officers (the authors), both having 
backgrounds in agriculture and social/communication research. 
6 . 3 . 5  Results 
The data describes the size of farmers' holdings, the history of farm 
acquisition and the decision-making/ownership structures for the 77 farms. 
Physical and agricultural characteristics such as soil types, cropping and 
stocking are given for farms, followed by details about direct drilling 
history and recent cropping methods. Extension and social data, and 
communication networks for farmers and others are presented and evaluated. 
Then relationships between these variables and adoption of minimum tillage 
practices are tested. The final section discusses attitudes toward direct 
drilling and herbicides. 
6 . 3 . 5 . 1  Farm characteristics 
6 . 3 . 5 . 1 . l  Farm size,history and decision-making 
The 77 main decision-makers farmed a total area of 200,000 hectares, 87 per 
cent (174,010 hectares) of which was farmed within the boundary of the survey 
area. The mean total area farmed was 2 ,592 hectares, the range being 855 to 
5,47l hectares. The mean 'within-boundary' area farmed was 2,260 hectares, 
the range being 405 to 5,471 hectares. 
The first block in the survey area that each owning family acquired was 
purchased between the years 1912 and 1982. This data is set out (Table 50) 
for each epoch in the district's history. The 1950's were the War Service 
Land Settlement Scheme years, and the 1960's saw the release of many blocks 
for clearing on a conditional purchase basis. The median number of years that 
the owning family had held their original blocks was 17. 
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Table 50. Year first block(s) in the survey area were first acquired by the 
owning family 
Year 
1912 - 1945 
1954 - 1958 
1961 - 1968 
1969 - 1982 
Number of farms (N = 76) 
6 
8 
36 
26 
The 'average' farmer began farming in 1957, obtained an equal say in 
decision-making 1964 and had the major say in 1968. However, the year 
respondents began farming, obtained an equal and then a major say ranged from 
1931-1979, 1931-1980 and 1936-198l respectively. 
Five decision makers lived well outside of the survey area, Eleven lived 
closest to Needilup, 20 lived closest to Fitzgerald and 4l were located 
closest to Jerramungup. All of the respondents except two worked on the 
block(s) within the survey area. Forty six respondents ran the farm on their 
own, 2l had the help of a relative other than his spouse, and 10 had 
assistance from two or more relatives. Thirteen full-time staff were employed 
on nine of the 77 farms. 
Four respondents did not have an ownership interest in the farm, being 
managers for off-farm owners. Two farms were owned jointly with 
non-relatives, while one -third of all farms were owned Jointly by the 
respondent and one or more of his relatives. Respondents were generally the 
main decision -makers on each property: 44 respondents had all the say, 28 had 
a major say and the remaining five had an equal say. Of the 77 farms, 68 
could be called 'family -type' farms - the respondent alone, or with his family 
and/or relations, owning and working on the farm. In four of these cases the 
farmer did not live on the farm or within the survey district. One farmer who 
owned his own farm was caretaking his neighbour's farm, while another two 
farmers share-cropped additional land. 
6 . 3 . 5 . 1 . 2  Physical and agricultural characteristics 
The predominant soil types and amount of arable land (as reported by farmers) 
is described. While some farmers aimed to crop more land in the future, 
others hoped to become more sheep orientated. overall, stocking had decreased 
in recent years. Wind erosion severity for the years 1970, 1980, 198l and 
1982 is also outlined. 
Respondents reported the percentage of each soil type on their farms for the 
categories of sand plain, yate and moort. On this basis the area within the 
boundary as a whole was 62 per cent sand plain, 22 per cent yate and 16 per 
cent moort. The arable area of each farm ranged from 344 to 4,198 hectares, 
the mean being 1,842 hectares. This was 8l per cent of the total 
within-boundary area. The mean potentially clearable area was 274 hectares. 
Of a total area of 174,010 hectares farmed within the boundary, 57,274 
hectares (40 per cent of the arable area) was put into crop. The total area 
of each type of crop is shown on Table 5l. One respondent did not put in any 
crop and is therefore not included in sections of this analysis. The 
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remaining respondents planted either wheat and/or barley as part of the 
cropping program, the total of these crops being 53,554 hectares. 
Table 5l. Area planted, number of farmers cropping and crop-types: 1982 
Crop 
Wheat 
Barley 
Oats 
Lupins 
Other 
Number of farmers 
cropping (N = 76) 
74 
67 
36 
7 
3 
Range (hectares) 
40 - 6690 
35 - 2250 
42 - 1700 
30 - 330 
60 - 220 
Total are
cropped 
34 9  
18 5  
3 2  
3  
1  
+ One respondent did not put in any crop. 
The median area of nearly 1,600 hectares of crop in 1982 was double that pu
in 10 years ago, the figure having risen steadily throughout the period. 
Table 52 displays what farmers saw to be the future level of cropping on th r 
farms in percentage terms. Eighty one per cent of farmers cropped less tha
one-half of their arable area 1n 1982; 70 per cent of farmers said they wou  
be cropping less than half of their farms in future years. This means that 
although l9 per cent of farmers were cropping one -half or more of their ara e 
land 1n 1982, 30 per cent wished to do this in future years. Thus an extra 0 
per cent of farmers intended to crop one-half or more of their land up to f e 
years from the survey period (1987) .  In contrast, there ls also a 
corresponding increase in the desirability of cropping one-third or less of 
the arable area. The (real and expected) percentages of respondents wishin
to crop one-third or less for the years 1982, 1983, 1984 and 1987 were 29, , 
49 and 52 per cent respectively. 
Table 52. Current and predicted level of cropping: 1982 1987 
Percentage of land 
(to be) cropped 
0 - 32 
33 
34 - 49 
50 
5 1 -  99 
100 
Mean 
Median 
Number of farmers 
1982 1983 1984 1987 
(N = 77) (N = 76) (N = 76) (N = 72) 
(Actual) (Predicted) 
18 13 13 15 
4 22 24 26 
40 18 16 9 
2 18 14 16 
12 3 6 3 
l 2 3 3 
41.l 40 .8 42.0 4 0 . 5  
40.0  39.7 34.5  33.3 
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Sheep and cattle numbers had decreased since 1980. In 1980 the mean number of 
sheep kept by each farmer within the survey area was 3 ,324 compared to 2,885 
in 1982. Cattle numbers also dropped, the number of farmers running cattle 
falling from 20 to 13. The mean number of cattle for farmers within the 
survey area dropped from 43 to 3l. 
6 . 3 . 5 . 1 . 3  Wind erosion 
Farmers were asked to state the area of wind erosion, both mild and severe, 
that they experienced in the years 1970, 1980, 198l and 1982. Mild erosion 
was defined as blowing and damage but some recovery sufficient for a yield or 
grazing. Severe erosion was sandblasting to the point where no production was 
expected. The 1982 figures are probably understated because the data was 
gathered during that year, although it was said by many farmers that 1982 was 
a mild year for wind erosion. From Table 53 it can be seen that in 1980 and 
198l about 70 per cent of farms experienced either mild or severe wind 
erosion. The total severe erosion reported was 3,213 and 3,616 hectares for 
1980 and 198l respectively; the total mild erosion for the same years was 
2,38l and 4,116 hectares respectively. Hence 198l would appear to be the 
worst year, the total wind erosion being 7 ,732  hectares as against 5,594 
hectares for 1980. 
Table 53. Reported wind erosion: 1980 - 1982 
Area 
(hectares) 
Per cent of farmers reporting mild and severe erosion 
for each ear 
1980 (N = 7 4 )  198 (N = 7 5 )  
Mild Severe Total Mild Severe Total 
1982 (N = 77 
Mild Severe Total 
0 58.1 55.4  29.7 49.3 57.3 32.4 71 .4  94.7  68 .4  
l ­  100 31 .1  24.3 37.8 38.7 22.7 35.1  26.0  5 .3  29.0 
101 ­ 200 9 .4  13.5 17.6  6 . 7  14.7 16.2  2.6 2 .6  
201 ­ 300 6 . 8  9 .5  2.7 2.6 8 . 1  
301 ­ 400 l . 4  5.4 2.7 4 . 1  
401 - 500 l . 4  
501 - 600 
60l ­ 700 
701 800 1 .3  
801 - 900 1 .3  
90l ­ 1000 
1001 - 1100 
In the survey year of 1982 32 per cent of farmers had reported some erosion. 
The total was 88l hectares, with only four farmers reporting (only small 
amounts) severe erosion. Only four farmers reported wind erosion for 1970. 
6 . 3 . 5 . 2  Adoption pf Minimum Tillage Techniques 
6 . 3 . 5 . 2 .  Direct drilling history 
Several factors were taken into account when studying the adoption of minimum 
tillage technology. Previous experience with reduced tillage methods, 
machinery and/or herbicides was seen to be important because it gave the 
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farmer a basis on which to improve his management skills. The gathering of 
this historical data also gives an insight into what extent minimum tillage 
techniques have been adopted. The ownership (or otherwise) of equipment was 
also determined because equipment availability is believed to influence the 
adoption of new techniques. 
Thirty -one of the 77 farmers had direct drilled with or without chemicals 
prior to 1982. They had first direct drilled as early as 1963, although 198l 
was the first year for 55 per cent of direct drilling respondents, with only 
26 per cent having begun before 1980. Table 54 shows the amount of direct 
drilling of wheat, oats and barley in 1980 and 198l. Only four hectares of 
any other crop was direct drilled during those years. From 1980 to 198l the 
number of farmers who direct drilled increased threefold, with the area 
increasing fivefold. 
Table 54. Direct drilling of wheat, oats and barley: 1980 and 198l 
Crop Number of farmers 
direct drilling 
(N = 77) 
Area direct drilled 
(hectares) 
Mean area direct 
drilled by each 
direct drilling 
farmer 
1980 1981 1980 1981 1980 1981 
Wheat 6 17 420 3589 70 211 
Barley 6 18 727 2017 121 112 
Oats 0 4 0 305 76 
Wheat, Oats 
or Barley 8 27 1147 5911 143 219 
Twenty-three farmers had used Spray.Seed prior to 1982, from as early as 
1963. Sixty-five per cent of these farmers had first used Spray.Seed 1n 1980 
or 1981. In 198O nine farmers had Spray.Seeded l ,183 hectares, and 1n 1981 16 
farmers had Spray.Seeded 3,189 hectares. The mean area had increased from l3l 
to 199 hectares for 198O and 1981. 
Farmers were asked to state if they had ever used each of the chemicals listed 
on Table 55, and if applicable, to name the year they had first used each 
chemical. All chemicals except Hoegrass (the most popular) are pre emergent 
herbicides. 
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Table 55. Year various herbicides first used 
Year Number of farmers using herbicide (N a 77) 
herbicide 
first 
used A B C D E F G H I J K L M N 0 p Q R s T u V 
1950 l 
1951 
1952 l 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 l 2 l 
1961 
1962 l 
1963 
1964 l l 
1965 
1966 l 
1967 
1968 
1969 
1970 2 l 2 
1971 l 2 l l 
1972 l 2 
1973 2 
1974 l 2 
1975 3 l 
1976 2 2 
1977 l l 3 l l 
1978 8 2 3 l l 
1979 18 l l 2 l l l l 
1980 ll l 5 7 2 7 2 l l 
1981 l 6 5 8 7 2 l 2 
1982 10 6 5 4 9 2 6 l 4 2 3 2 
Total 50 33 28 26 21 9 7 6 5 4 3 3 3 2 2 2 2 l 0 0 0 0 
Key: A Hoegrass L Linuron 
B 2,4-D M Roundup 
C Treflan N Avadex 
D Spray.Seed 0 Gramoxone 
E Dicamba p Diuron 
F Yield Q Bromoxyn1l 
G MCPA R Tr1bun1l 
H Glean s Avenge 
I Igran T Barban 
J Simazine u Lasso 
K Reglone V Stampede 
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The first and last years that respondents used five types of machinery 
innovations were also stated. The results are shown on Table 56. Forty-three 
of the 77 respondents had purchased their own boomspray. The earliest 
boomspray purchased was acquired in 1963 and the latest in 1982. The peak 
year for boomspray purchases was 1980, with the median year being late 1979. 
A further 19 respondents either borrowed spraying equipment from others or had 
spraying done for them. (Two farmers had spraying done by atr 1n 1982.) 
Fifteen respondents did not spray on their farms. 
Table 56. First and last years various tillage machinery was used 
Number of farmers using each machine on the first and most 
recent occasion (N = 77) 
Year machine 
first used cultitrash 
(N = 51) 
Chisel 
plough 
(N = 18) 
Air seeder 
(N = 14) 
Blade plough 
(N = 7) 
Triple disc 
drill 
( N =  1) 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
3 
l 
4 
l 
l 
3 
3 
2 
5 
2 
3 
2 
3 
l 
l 
2 
2 
l 
2 
2 
3 
2 
l 
2 
l 
3 
l 
l 
4 
2 
3 
2 
6 
4 
3 
16 
l 
1 
l 
l 
2 
l 
l 
2 
2 
5 
l 
l 
l 
14 
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l 
l 
l 
2 
l 
2 
3 
3 
1 
l 
12 
3 
2 
2 
l 
l 
5 
l 
l 
first last first last first last first last first last 
l 
l 
l 
1 
6 . 3 . 5 . 2 . 2  Cultivation spraying and seeding techniques, 1982 
Farmers were asked to recount the different combinations of crops, chemicals, 
and cultivation methods they had used for the 1982 cropping season. Each 
combination included: the type of crop, the number of workings, the machinery 
used for each working and seeding, and the chemicals used (if any) prior to 
seeding. The number of hectares receiving each treatment was also obtained. 
Up to l2 different cropping combinations were recorded. 
Thirteen per cent of the wheat and barley was put in with the use of 
pre emergent herbicides, While one farmer put in his entire crop with 
herbicides, 48 (63 per cent) used no chemicals on their wheat or barley 
crops. Table 57 shows the use of l4 chemicals or mixes used on wheat or 
barley crops. Each farmer's use of chemicals was condensed into three 
variables: Spray.Seed adoption, use of Spray.Seed concoctions, and use or 
non -use of chemicals. Twenty six farmers had used Spray.Seed in 1982 compared 
to 50 who had not; seven farmers had used the chemical prior to 1982 but not 
1n 1982. All but four of the farmers who used Spray.Seed had used it as a 
mixture. Only two of the farmers who had used chemicals had not used 
Spray.Seed. 
Table 57. Use of individual herbicides and herbicide mixtures 
Chemical or mix 
No chemicals 
Spray.Seed alone 
Spray.Seed/Dicamba 
Spray.Seed/Dicamba/Treflan 
Spray.Seed/2,4D 
Spray.Seed/Treflan 
Spray.Seed/Dicamba/Reglone 
Spray.Seed/2,4D/Treflan 
Spray.Seed/Reglone 
Treflan alone 
Glean alone 
Yield alone 
Roundup 
Dicamba/Treflan 
Number of farmers 
using (N = 76) 
48 
7 
ll 
6 
4 
5 
2 
l 
l 
4 
2 
l 
l 
l 
Area (hectares) 
46 373 
l 828 
l 751 
l 278 
663 
401 
154 
154 
14 
639 
150 
53 
Bl 
15 
Various types of tillage machinery were identified. The number of farmers 
using these machines as part of the 1982 cropping programme is shown on Table 
58. The disc plough and root-rake are the two most widely used implements. 
Thirty farmers used a disc plough only, or a disc plough as well as some other 
implement (other than a chisel plough or deep ripper). Twenty-three used a 
chisel plough or deep ripper to work up, most also using a disc plough. 
Twenty -three farmers had not used the disc plough in the 1982 season. 
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Table 58. Use of tillage machinery 
Machine Number of farmers using (N = 76) 
Disc plough 
Root rake 
Wideline Cultivator 
Scarifier 
Cultivator 
Chisel plough (narrow, conventional or sweep points) 
Blade plough 
Deep ripper 
Harrows 
chain 
Combine 
Western plough 
Peder1ck ripper 
Rod weeder 
54 
35 
22 
20 
15 
13 
12 
10 
10 
7 
5 
l 
l 
l 
The number of workings with each machine was recorded in order to gauge the 
amount of soil disturbance that each farmer considered reasonable. It was 
originally intended to compute an index based on the number of workings and 
the type of tillage and seeding machinery used. The amount of soil 
disturbance caused by each machine was envisaged as below, listed in order of 
increasing disturbance. 
Tillage Machinery 
Deep ripper 
Blade plough 
Harrows 
Chisel plough 
Tyned combine 
Cultivator 
Scarifier 
Western plough 
Disc plough 
Rod weeder 
Seeding Machinery 
Triple disc drill 
chisel plough narrow points 
Disc drill 
Chisel plough sweep points 
Combine sweep points 
Chisel plough conventional points 
Combine conventional points 
Cultivator bar 
Cultitrash 
It was found that a detailed inspection of machinery would be needed to order 
each machine accurately. If derived, an ordinal measure would not be of much 
value in computing a soil disturbance index (SDI) ,  a  ratio measure being more 
useful. (Such a ratio measure of machinery soil disturbance could be used to 
calculate an index of soil disturbance If the number of workings were taken 
into account, all other factors being equal. Other variables affecting soil 
disturbance are the speed at which the machine is used and the dryness of the 
soil at the time of working.) Because machines could not be given a ratio 
value measure of SDI, variation in the amount of soil disturbance caused by 
different types of machines was not taken into account. 
Hence only the number of workings each farmer undertook was considered to be 
an accurate guide of if not actual disturbance, then the farmer's willingness 
to disturb the soil. Where machinery associated with the recent clearing of 
new land areas was used, it was not thought that the undertaking of a 
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nsiderable number of workings indicated a willingness to disturb the so1l. 
 whenever these machines ( e . g .  blade plough, root -rake) were used on a 
ddock this was not included in the calculation of the SDI. The SDI included 
eding as a working. It was defined as the mean number of workings for each 
rm within the survey area, and was found to range from I.0  to 3 . 9 .  Only 
ur farmers put in the crop without any tillage operations ( 1 . 0 ) ,  and no 
rmers averaged three or more (3 .9  total disturbances on average) tillage 
erations. The results are shown on Table 59. 
ble 59. Soil disturbance and tillage operations 
il disturbance index (SDI) Number of farmers 
(N = 76) 
0  (seeding only) 4 
l  -  2.0 (average of working up and seeding, or less) 24 
. 1 -  3 .0  (average of working up, working back and seeding or less) 37 
1  -  4 .0  (average of 3 workings and seeding or less) ll 
e majority of Jerramungup farmers used a tyned combine for seeding. Many of 
ese farmers also used other machinery as well (see Table 6 0 ) ,  but only 16 of 
e 76 farmers who put in a crop had used an air-seeder. Two farmers had put 
 all their crop with disc implements. 
ble 60. Seeding machinery 
Machine 
ned combine 
ultitrash 
rseeder on chisel plough 
rseeder on cultivator bar 
sc drill 
Number of farmers using (N = 76) 
62 
11 
8 
8 
3 
6 . 3 . 5 . 2 . 3  Perceived benefits of direct drilling 
th farmers practicing direct drilling as well those using conventional 
ltivation were asked a series of questions on possible benefits of direct 
illing. The questions and responses appear on Table 6l. Seventy -one 
rmers agreed that direct drilling gave savings on fuel use, and 65 saw 
rect drilling as reducing soil erosion. Other benefits (except more 
ofits) were endorsed by the majority of farmers but to a lesser degree. 
st farmers disagreed that direct drilling could give more profits. 
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Table 6l .  Responses to questions on possible benefits of direct drilling 
Question on direct 
drill1ng 
Number of farmers giving each response 
N = 76 
Yes No Maybe 
Can direct drilling . . .  ?  
give savings on fuel use 71 5 0 
reduce soil erosion 65 10 l 
reduce machine costs 62 13 l 
reduce labour costs 60 16 0 
mean more autumn pasture 57 18 l 
give increased flexibility 
as to when to crop 56 20 0 
mean greater use of early rains 48 28 0 
give more profits 22 47 7 
Although respondents could affirm or deny the legitimacy of statements on the 
benfits of direct drilling, this method did not reveal which advantages of 
drilling were most important to respondents. Respondents were therefore asked 
to rank three benefits of direct drilling that they saw as being most 
important. Most frequently, the reduction in soil erosion was cited as the 
most important benefit of direct drilling. In contrast, increased profits 
from direct drilling was infrequently ranked as the most important benefit, 
possibly because few farmers agreed that direct drilling could mean increased 
profits. But although 22 farmers saw increased profits from direct drilling, 
only one-third of them saw this to be the primary benefit of direct drilling. 
The number of times each possible benefit of direct drilling was nominated by 
respondents as the most important benefit is shown on Table 62. In order of 
importance soil conservation, fuel conservation and greater flexibility as 
to when to crop - are rated as the most important benefits of direct 
drilling. If the order of importance of the rankings are weighted (lst=3,  
2nd=2, 3rd=l), these three benefits are again perceived to be most important, 
in the above order. Reduced labour costs and reduced machine costs were of 
equal importance on a weighting basis. In summary it would appear that if 
farmers were to increase their direct drilling in Jerramungup for cognitive 
reasons these would be to reduce erosion and reduce costs, Benefits aimed at 
increasing management and timing flexibility are seen to be of secondary 
importance. Farmers generally do not see that they can make more money from 
direct drilling. From talking to farmers who have direct drilled, the 
greatest incentive has been to stabilize areas of land that are likely to 
suffer a more than acceptable amount of wind erosion. 
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Table 62. Respondents ratings of direct drilling benefits 
Possible benefit 
of direct drilling 
Reduced soil erosion 
Savings on fuel use 
Increased flexibility as 
to when to crop 
Reduced labour costs 
Reduced machine costs 
More autumn pasture 
Greater use of early rains 
More profits 
Number of farmers 
ranking benefit 
most important 
(N = 76) 
30 
14 
8 
5 
l 
5 
4 
7 
Score computed from 
rankings of the three 
most important 
benefits" 
122 
80 
50 
41 
41 
35 
26 
24 
t Each possible benefit was given a score of 3 if ranked first, 2 1f ranked 
second and l if ranked third - for each farmer. 
6 . 3 . 5 . 3  Agricultural Extension and Social Factors 
Farmers were asked to name the topics of field days, seminars or courses they 
had been to in the previous l2 months. The subject matter of field days was 
categorised into topics dealing with minimum tillage methods, and those topics 
concerning other farming concerns. Minimum tillage topics were nearly as 
popular (mean per farmer = 0.9 )  as other topics (mean per farmer = l . 1 ) .  The 
mean field day attendance per year for the entire group of decision-makers was 
2.0.  
Farmers were also asked to name the organization that had sponsored each event 
they attended within the last l2 months. In some cases field days were 
jointly run. Table 63 displays the number of farmers in the survey that 
attended field days sponsored by various farming sectors within the previous 
12 months. Farmer groups (such as the Primary Industry Association) either 
alone or jointly attracted high farmer attendances (74) at field days; the 
Department of Agriculture (48) and stock agents/suppliers (45) were the next 
most popular groups. 
Table 63. Attendance at field days, seminars or courses sponsored by various 
agricultural sectors/organisations 
Agricultural 
sector/organisation 
sponsoring field days 
Number of farmers 
attending within a 
twelve month period (N 77) 
Farmer groups (e .g .  P . I . A . )  
Farmer groups/Department of Agriculture 
Stock agents, agricultural suppliers 
Department of Agriculture 
Stock agents, suppliers/consultants 
Stock agents, suppliers/Department of Agriculture 
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44 
24 
24 
16 
13 
7 
Table 63. continues . . .  
Agricultural 
sector/organisation 
sponsoring field days 
Machinery agents 
Farmer groups/government departments 
Chemical companies 
Other commercial groups 
Agricultural consultants 
Machinery agents/farmer groups 
Government departments 
Stock agents, suppliers/commercial groups 
Chemical companies/Department of Agriculture 
Number of farmers 
attending within a 
twelve month period (N = 77) 
5 
5 
3 
3 
2 
1 
l 
l 
l 
A total of 19 agricultural groups had members from within the survey area. In 
almost all cases except the P . I . A . ,  farmers Joined groups after 1970. Table 
64 lists the groups and the number of members in each group from the survey 
area, Farmers were found to belong to up to seven of these groups. Sixteen 
farmers belonged to no groups, and the mean group membership was l . 5 .  It was 
found that as the total group membership of individual farmers increased so 
also did field day attendance (r=0.29; P=0.006).  
Table 64. Membership of specific agricultural organizations and groups 
Agricultural group Number of members 
from survey area (N = 77) 
Primary Industry Association 
Farm Management Foundation 
Shearing syndicate 
Pastoralists and Graziers Association 
Ralph Burnett's newsletter subscribers 
Kondinin and Districts Farm Improvement Group 
Local agricultural society 
WISALTS 
Three Tonne Club 
APB Regional Advisory Council or Zone Regional Committee 
Joint machinery ownership group 
Australian Farm Management Society 
Australian Merino Society 
Wether -hogget competition 
Albany Agricultural Society 
P.G.A. Grain Committee 
Royal Agricultural Society 
Farm Truckers Organization 
C.B.H. Support Group 
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57 
14 
9 
9 
7 
5 
3 
2 
2 
2 
2 
l 
1 
1 
l 
l 
1 
1 
1 
Farmers belonged to a total of 49 community groups within the survey area. 
Local organizations (see Table 65) centred on Jerramungup were the most 
popular. This is expected because Jerramungup is the major town in the survey 
area. The Sports/Country Club is the hub of the district's social life. 
Apart from this venue, sporting clubs generally were of major significance, 
with progress associations in Fitzgerald and Needilup also being important. 
(Evidence of strong community participation was shown when many farmers from 
within the survey area were observed carting sand for the new football oval.) 
Table 65. Membership of community groups 
Locality and number of farmers surveyed belonging to each group (N = 77) 
Jerramungup Needilup Fitzgerald Other 
local 
Other 
Sports/Country Progress Assoc. 10 Progress Assoc. 5 
Club 33 Golf Club 9 Tennis Club 5 
Football Club 9 Cricket Club 3 Gymkana 1 
Bowling Club 7 Fire Brigade 3 Wildflower Group 1 
Golf Club 7 Tennis Club 2 
Basketball Club 4 church 1 
Kindergarten 3 
Tennis Club 3 
Church 2 
Cricket Club 2 
Hospital Board 2 
Lions Club 2 
Progress Assoc. 2 
Parents & Cit. 1 
Pony Club 1 
Promotion Soc. 1 
Shire Council 1 
Shire Formation 
Committee 1 
Bush Fire 
Brigade 5 
St. John's 
Ambulance 4 
Fitz. River 
Nat. Park 2 
I .C.P.A.  2  
Ravensthorpe 
Football 
Club 2 
S .E .C .  
(rep.) 2 
Gnowangerup 
Shire l 
Lodge l 
Ongerup Tennis 
Club l 
Ravensthorpe 
Church 
Committee l 
Rav. Country 
Party l 
Rav. Fire 
Brigade l 
Ravensthorpe 
Tennis 
Club 1 
scuba Diving 
Group l 
Bremmar 
Bay Youth 
& Community 
club 1 
Toolabin 
Tennis Club 1 
Wagin 
Bushfire 
brigade 1 
Wagin 
Lions 1 
Wagin 
Tennis club 1 
The social centre of each respondent was determined both from interviews and 
by analysing the location of the respondent's agricultural and community group 
membership venues. These venues are shown in Table 66. 
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Table 66. Social centre 
Town or Place 
Jerramungup 
Fitzgerald 
Need1lup 
Jerramungup and Needilup 
Jerramungup and Fitzgerald 
Ravensthorpe 
Jerramungup, Ongerup, Pingrup and Need1lup 
Jerramungup and Albany 
Ongerup 
Other 
None 
Number of Farmers (N = 77)
39 
8 
5 
5 
3 
l 
l 
l 
l 
5 
8 
6 . 3 . 5 . 4  Communication Networks 
This section describes and evaluates farmers links with various occupation 
groups as well as with other farmers. 
6 . 3 . 5 . 4 . 1  Farmers communication links with occupation groups other 
than farmers 
The 77 farmers were asked if they ever spoke to people (other than farmers) 
who gave them information or advice on farming. Sixty two had ongoing 
communication links with non -farmers, the number of such links ranging from 
one to ll and the mean being 5 .2 .  In all, 324 links were identified with 92 
non-farmers, who were each nominated by from one to 52 farmers. 
The two Department of Agriculture advisers received the highest number of 
nominations. They were nominated by 46 farmers in the survey area, which was 
74 per cent of farmers who nominated one or more persons. In fact, links with 
Departmental officers were 30 per cent of the total number of links. Stock 
agents were the second most highly nominated group, some receiving up to 29 
nominations. Stock agents as a whole received 28 per cent of total 
nominations, No single person from any other occupation group received more 
than eight nominations. Results for occupational groupings are shown on Table 
67. 
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Table 67. Communication links between respondents and members of various 
occupation groups 
occupation group Number of persons 
nominated from each 
occupation group 
Per cent of total links 
received by each 
occupation group' 
Agricultural officers 
Stock agents 
Agricultural contractors 
Machinery company representatives 
Farm management consultants 
Fertilizer company representatives 
Agricultural suppliers 
Chemical company representatives 
Other 
6 
17 
14 
17 
6 
2 
7 
4 
19 
30.6 
27.8 
10.8  
8.6 
3.7 
2.5 
2.5 
2 .2  
11.4  
+ Number of links = 324. 
Sixty nine per cent of communication links were with people based in 
Jerramungup. There were few links with people based in areas that were not 
reasonably close service centres. Therefore centres such as Albany, 
Ravensthorpe, Katanning, Gnowangerup and Ongerup were responsible for most of 
the remaining links. The occupation groups with many links (such as 
agricultural officers and stock agents) have most or all individuals located 
in Jerramungup . Groups such as 'other' and agricultural contractors have from 
one -half to two-thirds of their links with Jerramungup people. These groups 
had a moderate number of nominations. Where very few links existed with an 
occupational group it was found that the individuals were not located in the 
town. This was the case with chemical company representatives and farm 
management consultants. 
Table 68 shows that stock agents and agricultural suppliers that were spoken 
to were contacted most often. However, farmers stated the reasons for meeting 
were often basic, and the conversation was generally of little 'depth' .  
Fertiliser and machinery company representatives were seldom seen, The mean 
number of contacts per year for all links was 13 .2 ;  the figure for 
Departmental officers was 8 . 4 ,  which is about once every six weeks on average 
for those farmers contacted. Nearly half of the links were with people who at 
some stage had discussed herbicides or minimum tillage. 
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Table 68. Frequency of contact with members of various occupation groups 
occupation Group 
Stock agent 
Agricultural supplier 
Machinery company representative 
Agricultural contractor 
Agricultural officer 
Farm management consultant 
Chemical company representative 
Fertilizer company representative 
Other 
Mean Number of times per 
year contacted " 
26.1  
18 .6 
9 . 2  
8 . 9  
8 . 4  
5.3 
2.0 
1.3  
8.2  
+ Means are computed where the number of contacts per year for each 
occupation group is greater than zero. 
Column (a) in Table 69 shows the percentage of links for each occupation 
category having at some stage been concerned with the communication of 
information on herbicides or minimum tillage. Note that all links with 
chemical company representatives and three quarters of those with agricultural 
suppliers were concerned with these topics. But in terms of the overall 
number of links that have been concerned with herbicides or minimum tillage, 
Departmental officers are the most important (69 links), followed by stock 
agents (30 links). Sixty-five links were with two advisers who had spoken on 
direct drilling, and 2l were with two stock agents who had spoken on this 
topic, This does not express the quality or depth of the dialogue on direct 
drilling. Therefore respondents were asked to assign a score (column g) to 
each person for the value of their information and advice 1n helping the 
farmer decide on cropping practices. 
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Table 69 .  Communication links between respondents and members of various occupation groups involving minimum tillage topics and 
issues 
Per cent of each occupation group's links relevant to each topie/issuet 
Occupation 
group 
Stock agents (90) 
Agricultural officers (99) 
Agricultural suppliers (8) 
Agricultural 
contractors (35) 
Farm management 
consultants (12)  
Chemical company 
representatives (7)  
Machinery company 
representatives (28) 
Fertiliser company 
representatives (8) 
other (37) 
Overall mean 
(a) 
Spoken to 
about herb­ 
icides or 
minimum 
tillage 
34,4  
69.7 
7 5 . 0  
28.6  
50.0 
100.0 
3 2 . 1  
25.0 
32.4  
4 6 . 9  
(  b) 
Encouraged 
respondent 
to adopt 
minimum 
tillage 
8.9  
34.3  
1 2 . 5  
0  
33.3 
28.6 
0 
0 
1 6 . 2  
1 7 . 0  
(e) 
Discouraged 
respondent 
from minimum 
tillage 
0 
3 .o 
0 
1 1 . 4  
8.3  
0  
0  
0  
3 . 1  
(d) 
Could influence 
respondent off 
minimum tillage 
2 . 2  
2 1 . 2  
0  
0  
25.0 
14.3  
10.7 
0 
5.4  
9 . 9  
(e) 
Spoken to 
about the 
benefits of 
herbicides 
20.0 
4 5 . 5  
3 7 . 5  
1 7 . 1  
8.3  
5 7 . 1  
10.7 
0 
1 8 . 9  
26.9 
(  f) 
Spoken to 
about the 
adverse 
effects of 
herbicides 
13.3 
34.3 
0 
1 7 . 1  
8 .3  
28.6 
3.6  
0  
18.9  
6 .3  
(g) 
Mean score 
for cropping 
advice 
1 . 2  
5 . 8  
3 . 0  
1 .4  
3 .4  
6 . I  
2 . 0  
3 .8  
I . 4  
3.0 
#  Numbers in brackets indicate total number of links between farmers and members of each occupation group, 
t Number of links = 324 
Agricultural advisers and chemical company representatives received about six 
out of 10 on average, with fertilizer company representatives, farm management 
consultants and agricultural suppliers receiving a score of three or four. 
The mean score for all links was 3 . 0 .  The only individuals who received high 
scores and had many links were the two advisers. 
Agricultural advisers, farm management consultants and chemical company 
representatives were more likely as occupational groups to encourage farmers 
to adopt minimum tillage. A total of 55 Links were with persons who offered 
this encouragement, 26 of these were with one agricultural adviser. No single 
person from any other occupation group was nominated as encouraging more than 
four farmers to adopt minimum tillage cultivation methods. Only three per 
cent of all links had been of a discouraging nature. 
Ten per cent of all nominations were with people who were sufficiently 
influential to raise doubts in the farmers mind if they were to speak out 
against minimum tillage. This was fairly significant, because as a rule 
farmers interviewed during this project verbally reacted against the 
suggestion of being influenced by others. Two-thirds of these nominations 
were received by the two agricultural advisers. The agricultural advisers 
were the most significant voice on possible adverse effects of herbicides. 
virtually no-one was reported to have gone too far in advocating direct 
dr1111ng. 
6 . 3 . 5 . 4 . 2  Farmers communication links with other farmers 
Each farmer interviewed was shown a map of the survey area and asked which of 
the farmers named on the map he spoke to more frequently than once a month. 
Farmers were also asked to nominate people who were spoken to less frequently, 
but who nevertheless were important (farming-wise) or close 
(friendship-wise). Four of the senior decision -makers on 77 farms had no 
communication links with other farmers in the area. One of a further five 
subsequent decision -makers had no measurable communication links. 
6 . 3 . 5 . 4 . 2 . 1  Links 
The 77 farmers (senior and subsequent decision -makers who had contacts) 
nominated a total of 63l links with other farmers in the survey area, the 
highest number for one farmer being 25 links. The mean number of links for 
all 83 farmers was 7 . 6 .  In all,  two-thirds of all links were between people 
who were spoken to more frequently than once every month. Further 
characteristics of the 631 links were: 
37.7 per cent had involved discussions about herbicides or minimum 
tillage; 
only I .6  per cent of links had been with farmers who had discouraged 
the respondent from adopting the technique, whereas 5 . 2  per cent of 
links had been encouraging towards herbicides or minimum tillage; 
11.9  per cent had involved discussions about the possible effects of 
herbicides, and 12.0 per cent had been about the benefits of these 
chemicals; 
10.3 per cent of links were with farmers who sought advice from the 
respondents and 12.7 per cent were with farmers who gave the respondent 
farming information; 
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only 4.5 per cent of links were between (mainly close) relatives; 
37.3 per cent were between people who were neighbours of some sort 
(adjoining home or non-home blocks) and one-half of these links were 
between neighbours with adjoining home blocks. 
6 . 3 . 5 . 4 . 2 . 2  Farmer networks 
Analysis of individual farmer networks was conducted from the nominee (rather 
than the nominator) point of view. From none to 26 nominations were received 
by farmers, the mean and median being 6.8  nominations. A median of only l .6  
(25 per cent) nominations per farmer were received by nominees (who were part 
of other farmers networks) who had talked to individual respondents about 
herbicides or minimum tillage. In fact, 25 per cent of all nominees had not 
spoken about these topics to any of the respondents. 
All but 10 of the 77 farmers had been nominated by from one to l0 neighbours. 
A mean and median of 40 per cent of nominated persons were neighbours of some 
sort. A mean of 3 .7  neighbours were not spoken to on a regular basis, as 
compared to a mean of 2 .5  neighbours who were spoken to. Therefore, 40 per 
cent of all possible neighbourly contacts had become ongoing ones. 
Communication variables for the surveyed farmers were sometimes found to be 
correlated. Correlations between the variables are shown on Table 70. These 
variables were: 
HILOFREQ: the total number of both frequent and/or close contacts; 
NHMT 
PCHMT 
COMTYP I 
COMTYP 2 
PCNEIGH 
COSMOP 
the number of contacts spoken to about herbicides or minimum 
tillage; 
the percentage of total contacts that were spoken to about 
herbicides or minimum tillage; 
the number of neighbour contacts; 
the number of non -neighbour contacts; 
the ratio of neighbours who were ongoing contacts to 
neighbours who were not contacts; 
the ratio of non-neighbour contacts to neighbour contacts 
(i .e .  cosmopoliteness). 
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Table 70. Correlation matrix of communication network variables 
(N a 77) HIL0FREQ PCHMT C0MTYPl C0MTYP PCNEIGH C0SM0P 
HIL0FREQ .80 . 40 .79 . 94 .57 .29 
## ... k ... ## l# 
NHMT .72 . 6 2  .75 . 42 . 22 
#lee # # e  #e • 
PCHMT . 28 . 40 .35 . 23 
# # e • 
COMTYPI .53 .61 -.25 
le#el ### • 
COMTYP 2 . 44 .55 
#  #  
PCNEIGH - . 05 
FIELDAVE .31 .39 .32 .16 .34 . 1 2  
.. ... .. .. 
le p less than or equal to .05 
.. p less than or equal to . 01 
e # 4  p less than or equal to .001 
The table shows obvious positive correlations such as HIL0FRE9 with NHMT, 
COMTYPI, C0MTYP2 and PCNEIGH. Some expected correlations were HIL0FREQ with 
PCHMT and COSMOP; NHMT with C0SMOP; PCHMT with C0MTYP2 and C0SM0P. Variables 
related to the amount of communication generally, the amount and proportion of 
contact allocated to the discussion of innovations, and the cosmopoliteness of 
the network, would from previous diffusion studies be expected to be strongly 
correlated with each other. 
The following positive correlations were also found: NHMT with PCNEIGH, PCHMT 
with C0MTYPl and PCNEIGH, C0MTYPI with C0MTYP2, C0MTYP2 with PCNEIGH. 
Variables related to l) the number and proportion of links involving 
herbicides or minimum tillage, and 2) the number of links with neighbours 
and others, were positively correlated. overall it would seem that farmers 
with more social contact with both their neighbours and non-neighbours were 
more likely to discuss minimum tillage and herbicides. 
Field day attendance and communication network variables were correlated, 
especially in regard to talking to others about herbicides. The regular field 
day attender was also more likely to interact with non-neighbours, The 
variable was measured as follows: 
FIELDAVE: the number of field days, seminars or courses the respondent 
had been to on average per year. 
The correlation coefficients are shown in the final row of Table 70 above. 
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6 . 3 . 5 . 4 . 2 . 3  Communication and adoption 
The central concern of this study is the hypothesized relationships between 
communication and social patterns and the adoption of new farming technology­ 
Specifically, the adoption variables were: 
SSADOPT : whether Spray.Seed had been used previously or not; 
SSCONCOC: whether Spray.Seed concoctions had been used; 
CHEMIC whether any herbicide had been used in 1982; 
SEEDING whether an air-seeder or disc seeding implement had been 
used in the 1982 cropping season rather than a combine; 
WORKING 
SDI 
whether a chisel plough, deep ripper or implement other than 
solely a disc plough had been used in 1982; 
whether the soil disturbance index was greater than or less 
than 2.5.  
The communication variables were recoded into dichotomous values divided at 
the median. The phi statistic was used as a measure of the strength of the 
relationship between the communication and adoption variables, See Table 7l. 
The variable COMTYP3 was recoded to indicate an association if the number of 
neighbours not spoken to was low. 
Table 7l. Communication network variables by adoption of minimum tillage 
Communication 
variables 
Minimum tillage variables 
Phi N = 77 
SSADOPT SSCONCOC CHEMIC SEED ING WORKING SDI 
FIELDAVE .31 .27 .38 . 0 1  .18 .15 
#  •• 
## 
HILOFREQ .29 .25 . 27 . 20 .04 .06 
# • 
## 
NHMT . 4 1  .38 .40 . 22 .05 .04 
le# # # • 
PCHMT .49 .46 .49 . 25 . 11  .  21 
# le#le •• • 
COMTYPI .15 .15 .16 .20 .05 .07 
COMTYP2 . 3 1  .29 . 3 1  .19 . 04 .09 
#  #el # 
PCNEIGH .31 .23 . 24 .16 .15 .08 
#  • • 
COSMOP .07 .05 .10 .13 .05 . 0 1  
COMTYP3 . 22 .02 . 1 6  .05 .11 .19 
• 
• P less than or equal to 0 . 1  
e l  P  less than or equal to 0 . 0 5  
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Most of the communication variables, including field day attendance, were 
associated with the use of herbicides, but only two variables were associated 
with minimum tillage itself and specifically - the seeding implements used. 
Both the number and proportion of persons spoken to about herbicides or 
minimum tillage were weakly associated with the use of more modern seeding 
machinery. Otherwise, with the exception of COSMOP, COMTYPl and perhaps 
COMTYP3, which were not significantly associated, the communication variables 
were associated with the use of herbicides rather than tillage techniques. 
Adoption of Spray.Seed, the use of Spray.Seed concoctions and the use of any 
herbicide were all positively associated with the following network 
characteristics: 
the average attendance at field days, seminars or courses; 
the number of contacts; 
the number and proportion of contacts spoken to about herbicides or 
minimum tillage; 
the proportion of the neighbours; and 
the number of non-neighbours spoken to. 
It was also expected that an association might exist between participation in 
local organisations and adoption of minimum tillage. A measure of 
connectedness (within the survey area) was calculated for each farmer by: 
(1) determining the total number of other farmers that were co-members of 
each group that the farmer belonged to; and 
(2) adding these totals together. 
For instance, a farmer might belong to the Golf Club and the Bowling Club. 
Since six other farmers within the survey area belonged to the Golf Club and 
six others belonged to the Bowling Club, the connectedness measure for that 
farmer would be twelve. Secondary connections to other farmers via farmers 
outside the survey area were not calculated. 
The measures of connectedness ranged from zero to 52. However, when the 
association with adoption patterns was investigated, it was found that the 
actual amount of connectedness was not significant. Rather, actual 
connectedness (connectedness measure greater than zero) versus 
non-connectedness was the salient factor, Farmers who belonged to social 
groups (that other farmers from within the survey area were also members of) 
were more likely to use herbicides. Whereas only one of a total of 18 farmers 
with no group contacts had used a herbicide 1n 1982, 27 of the remaining 59 
farmers who were members of one or more groups had used a herbicide (y% = 
8 . 0 ,  d£ = l, P = 0.005) .  Similar results were found with spray.Seed adoption 
and the use of Spray.Seed concoctions, but not seeding and tillage machinery 
use or the number of workings. 
6 . 3 . 5 . 5  Other Influential Factors 
It is recognized that other factors, some already described, may affect the 
adoption of minimum tillage techniques. 
6 . 3 . 5 . 5 . 1  Demographic variables 
Ages ranged from 24 to 65,  the mean and median age being 4l years. The mean 
number of years of formal education for the 77 main decision makers was 9 . 4 .  
Seventy-three farmers had received seven or more years of education, and 43 
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had received l0 or more years. Sixteen farmers had obtained l2 or more years 
of education. Twenty one respondents had received formal agricultural 
education at a high school or agricultural college, while a minority of others 
had completed courses such as wool-classing. Some farmers had previous 
training in mechanical engineering, electrical trades, mechanical electrics 
and carpentry which they found useful on the farm. A variety of non-farming 
backgrounds such as painting, accounting, pharmacology and metal trades were 
also identified. 
6 . 3 . 5 . 5 . 2  Associations with minimum tillage adoption 
The following farm and farmer demographic variables were selected for tests of 
association: 
TOTBOUN: the total area farmed within the boundary; 
CROP82 the area cropped in 1982; 
AGE the age of the respondent; 
EDUC the number of years of formal education. 
They were dichotomised at the median and the phi statistic was used as a 
measure of the strength of the relationships (see Table 7 2 ) .  
Table 72. Farm/farmer variables by adoption of minimum tillage 
Farm/farmer 
variables 
TOTBOUN 
CROP82 
AGE 
EDUC 
Minimum tillage variables 
Phi N = 77 
SSADOPT SSCONCOC CHEMIC SEEDING WORK ING SDI 
. 04 .01 .01 • 23 .02 .14 
• 
.12 .16 .15 .36 .08 .01 
••• 
.  30 .24 . 28 .06 . 1 1  .09 
•• • •• 
.29 .16 . 24 .31 .18 .02 
•• • •• 
P less than or equal to 0 . l  
p  less than or equal to 0.05 
p less than or equal to 0.0l 
Like the communication variables, some of the farm/farmer variables were more 
likely to be associated with the use of herbicides. Younger farmers and those 
farmers having more years of formal education were all more likely to adopt 
herbicides. The number of years of formal education of the farmer and the 
total hectares of crop were both associated with the use of newly developed 
seeding machinery. 
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Finally, the farm/farmer variables and the communication variables were tested 
for associations, in this case correlation coefficients, as shown in Table 73. 
Table 73. Farm/farmer variables by communication variables 
(N = 77) HILOFREQ NHMT PCHMT COMTYPl COMTYP2 COMTYP3 PCNEIGH 
TOTBOUN .26 . 22 .11 .37 .15 . 42 .00 
•• • 
#le # 
CROP82 .41 .4l . 27 . 40 . 34 .29 .15 
le# lee # le#e # # 
AGE -.17 -.20 -.15 - . 1 1  -.17 .  22 -.21 
• • • 
EDUC .19 .29 .21 .12 .  20 -.05  .00 
e #  • • 
• p less than or equal to .05 
## p less than or equal to .01 
## P less than or equal to .001 
The high correlation between farm size and area cropped (r = 0 .70 ;  P  =  0,000)  
would suggest that TOTBOUN and CROP82 could be treated alike. Both variables 
were positively correlated with the total number of contacts and the number of 
neighbours contacted regularly. The drawback for communication is that having 
larger farms means having more neighbours - which are more likely not to be 
ongoing links. Farmers who crop more were more likely to talk to (more 
contacts and) a greater percentage of their ongoing contacts about herbicides 
or minimum tillage. 
Older farmers spoke to a 
to less of their regular 
Farmers who had received 
non-neighbour links, and spoke about herbicides 
greater number and percentage of other farmers. 
neighbours and also spoke 
or minimum tillage. 
more regular contacts, more 
or minimum tillage to a 
lower percentage of their 
contacts about herbicides 
more formal education had 
6 . 3 . 5 . 6  Attitudes Toward Herbicides and safety Provisions 
In the course of interviewing central wheatbelt farmers about soil 
conservation 1n 1981 it was found that the mention of direct drilling elicited 
concerns about herbicides from some farmers. The extent and nature of this 
concern was not quantifiable because specific questions were not asked on 
chemicals. 
When designing the survey to gather information on minimum tillage adoption 
patterns, questions about the health and safety of chemical use were 
included. It is recognised that these questions are not exhaustive, although 
they do show that there is need for greater awareness of safety requirements. 
The responses for the 52 herbicide users, most commonly Spray.Seed, are given 
in Table 74. 
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Table 74. Responses to questions on safety and health aspects of herbicide use 
Quest1on on herbicide use Number of farmers giving 
each response 
Do you • . .  ?  
use a respirator when handling undiluted 
herbicides (N = 52) 
use a respirator when spraying the mix (N = 52) 
use gloves for handling undiluted herbicides 
(27 of the 42 farmers who used gloves wore 
thick, fabric based, P.V.C.  gloves) (N = 52) 
use gloves while spraying (N = 50) 
use a pump or syphon to get the chemical into the 
tank (rather than pouring) (N = 52) 
wear P.V.C. boots when handling undiluted 
chemicals (N = 52) 
wear coveralls or protective clothing when handling 
undiluted chemicals (N = 52) 
wear coveralls when actually spraying (N = 52) 
use a tractor or vehicle with a cabin for spraying 
(19 of the 45 vehicles with a cabin were air 
conditioned) (N = 52) 
carry extra water for washing hands and face (N = 51) 
wash face and hands directly after spraying (N = 51) 
wash out empty chemical drums after use (N = 5l) 
puncture the drum when empty (N = 5l) 
Have you ever . . .  ?  
had headaches as a result of spraying (N = 50) 
had a blood nose associated with spraying (N = 51) 
consulted a doctor or hospital because of illness 
associated with spraying (N = 5l) 
Yes 
18 
10 
37 
3 
15 
10 
16 
11 
44 
24 
40 
35 
5 
16 
3 
2 
Sometimes 
3 
9 
5 
2 
1 
l 
2 
3 
l 
No 
31 
33 
10 
45 
37 
42 
36 
40 
7 
25 
7 
15 
46 
34 
48 
49 
Nine questions were asked about the environmental and health concerns of using 
the chemicals Spray.Seed and Dicamba, These two chemicals were chosen because: 
Both were used in the area. 
Of the chemicals used in crop spraying, Spray.Seed represented the 
'extreme case' from an occupational health viewpoint (based on the low 
LD50 of the paraquat, and its reputation for blood noses, e t c . ) .  
Of the chemicals used, Dicamba represented the 'extreme case' for 
effects on other crops and plants through drift. 
Respondents gave a 'yes' ,  'no' or 'do not know' answer to each question. 
Although questions about Dicamba were asked most farmers felt they knew little 
about this chemical, The responses to questions about Spray.Seed are given 1n 
Table 75. 
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Table 75. Responses to questions on environmental and health aspects of 
Spray.Seed use 
Question on Spray.Seed use Number of farmers giving 
each response (N = 76) 
Is it likely that Spray.Seed could cause a build-up 
of toxic substances in the soil when used at 
recommended rates? 
Is there a reasonable likelihood that Spray.Seed 
destroys soil micro-organisms? 
Is Spray.Seed likely to reactivate in the soil with 
fertiliser or other chemicals? 
Is there a danger that Spray.Seed will reduce soil 
fertility in the long term? 
Could spray drift from Spray.Seed damage native 
vegetation? 
Could spray drift from Spray.Seed affect wildlife 
or birds? 
Could the continued use of Spray.Seed lead to 
widespread destabilisation of the environment? 
Even when you use Spray.Seed as directed is your 
own health at risk? 
Do people know enough about Spray.Seed to be 
reasonably certain of its effects? 
Yes 
22 
27 
9 
38 
53 
34 
30 
37 
15 
NO 
28 
18 
26 
26 
15 
28 
23 
32 
56 
Do not know 
26 
31 
4l 
12 
8 
14 
23 
6 
4 
Most of the farmers interviewed had a lot to say about chemicals and their 
perceptions are summarised here. Two commonly voiced concerns were: 
health and environmental affects showing up in future years; and 
chemicals not being 'natural' will therefore affect the soil. 
Some farmers who stated that they would not use herbicides for environmental 
and health reasons, used words such as 'hate' ,  'frightened' and 'worried' to 
describe their feelings about chemicals. One farmer said that after breathing 
in Hoegrass he would not spray anymore, but use contractors in future. 
Respondents had little difficulty in recounting stories they had heard about 
chemicals. Some knew people who had experienced nausea, headaches and other 
deleterious effects from herbicide use. Phenomena such as the lack of bees 
and quails, dead rabbits, and birds dropping out of the sky were (albeit 
sometimes tentatively) ascribed to the effects of various chemicals. 
Degradation of natural vegetation and pasture was frequently mentioned. 
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Some farmers who were using chemicals did not intend to do so indefinitely. 
They planned to reduce the number of weeds with the short-term use of 
herbicides because they were concerned about long -term effects. Others saw no 
alternative to long-term use but avoided spraying whenever possible, used 
chemicals at less than recommended rates or used them as a 'last resort'. 
One farmer who had been using Spray.Seed for many years was worried that it 
might be causing a decline in yields. Others did not see herbicides as being 
proven - there was 'no guarantee that they are safe' and 'no-one has answered 
people's fears yet ' .  Some farmers were worried about the way their neighbours 
were using herbicides, and suggested that there was a great deal of ignorance 
about the effects of chemicals in the area. 
The rumours referred to are fairly common in the Jerramungup region. Many of 
the farmers are from South Australia, and some of the adverse effects of 
chemicals are reported to have happened previously in South Australia, It was 
also said the US. farmers were worried about sprays and hence were going back 
to conventional cultivation because of 'sterile' and 'poisoned' soils. 
On sum, the use of chemicals in minimum tillage is marked by scepticism, 
attention to rumour and mistrust. 
6 .3 .6  Further Discussion and Conclusions 
6 . 3 . 6 . 1  Minimum Tillage Adoption 
Despite the incidence of wind erosion on about 70 per cent of farms in 1980 
and 1981, the level of adoption of minimum tillage techniques 1n 1982 was not 
high. Admittedly direct drilling and use of Spray.Seed are relatively recent 
innovations, but the Jarramungup farmers lagged behind the Wheatbelt sample in 
number of farmers and area cropped to direct drilling, Spray.Seed or reduced 
tillage. 
Specifically, 35 per cent of farmers used Spray.Seed, nearly all using 
mixtures with other chemicals, and 63 per cent used no chemical. Thirteen per 
cent of the crop was planted with pre-emergent weed killers. Of the 23 
farmers who had used Spray.Seed in earlier years, 15 adopted it for the first 
time in 1980 or 1981. Ten farmers were Spray.Seeding for the first time in 
1982 and seven had discontinued. 
It can be concluded that there was some hesitancy about adoption of this 
chemical technology, but among the adopters there was a willingness to 'blend' 
herbicides. 
Four farmers planted their entire 1982 crop with 'one pass of the machine' 
(seeding only) while another 24 (32 per cent) averaged two workings (including 
seeding) or less. Of the 3l farmers who had tried direct drilling in earlier 
years, 17 first used it in 198l. About l5 per cent of the 1982 crop was 
direct drilled. The vast majority of farmers used a disc plough for 
cultivating (54, 7l per cent) and a tyned combine for seeding (62, 82 per 
cent). 
There 1is some contradiction between this relatively low level of adoption of 
soil conserving tillage practices, and the farmer responses which ranked 
reduced soil erosion ahead of all other direct drilling benefits. 
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It is possible that many farmers perceived too great a risk with the new 
technology, either in yield and financial return, or personal safety. About 
half of farmers saw their own health to be at risk, even when using Spray.Seed 
as directed. 
6 . 3 . 6 . 2  Communication Behaviour 
On average farmers attended two field days per year, usually organized by 
farmer groups, stock agents/suppliers and the Department of Agriculture. 
Nearly half of the field days attended were on minimum tillage topics. About 
three-quarters of the farmers were members of the Primary Industry 
Association, and this was positively correlated with field day attendance. 
Strong community group participation was evident, especially sporting/country 
club and progress association membership. Farmers who were not members of any 
social groups had not (in all but one case) used a herbicide in the 1982 
cropping programme, whereas about one -half the other farmers had. 
For the 62 farmers (8l per cent) who had communication links with non-farm 
service people, the average was five links per farmer. There was a total of 
324 links with 92 non-farmers. For the farmer communication network the 
average was eight links per farmer, or 63l total. 
Compared to the Wheatbelt sample there was a greater ratio of links to 
non-farming people, but total contacts were of a similar magnitude. 
The non-farming contacts were dominated by Department of Agriculture advisers 
and stock firm agents, About two-thirds of these people were based in 
Jerramungup. Almost half the contacts dealt with herbicide and minimum 
tillage matters, with general encouragement to adopt this technology. Advice 
of Department of Agriculture officers and chemical company representatives 
were rated most highly, In all, there was a surprising degree of local 
servicing of Jerramungup farmers compared to the Wheatbelt. 
About 40 per cent of the links among farmers were about herbicides and minimum 
tillage, but there was a much lower incidence (compared to non-farmer 
contacts) of specific encouragement or discouragement and nominated benefits 
or adverse effects in these contacts. About 40 per cent of the links were 
among neighbours, a similar ratio to the Wheatbelt. 
Farmers with more social contacts spoke to a greater percentage of those 
contacts about minimum tillage and herbicides. They also had more 
communication links of a non -neighbour kind, and were more likely to attend 
field days. 
6 . 3 . 6 . 3  Role of the Department of Agriculture 
The Department of Agriculture, particularly the two advisers based at 
Jerramungup, were a potent influence on farmers in the area. The range of 
farmers contacted (74 per cent) was higher than any other occupational group. 
The frequency was lower than some groups but the cropping advice was valued 
highly. 
For the topics of herbicides and minimum tillage there 1s little doubt 
Departmental officers were of the greatest influence among non-farming service 
people. Also their advice was nominated as more 'balanced', speaking to 
farmers about the adverse effects as well as the benefits of herbicides. They 
were attributed the highest rate of encouragement of minimum tillage adoption. 
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It may have not been too surprising that Departmental officers are dominant in 
an area like Jarramungup, with its paucity of service centres and recent 
history of farm development. However, the high ratings were given in a 
context of high, not low, servicing by other non-farming contacts. While no 
specific association between Departmental servicing and minimum tillage 
adoption was tested, there is every chance the Department of Agriculture was a 
major influence. 
6 . 3 . 6 . 4  Factors Associated with Adoption of Minimum Tillage 
The level of communication was positively associated with adoption of 
herbicides, for most measures of communication -- total contacts, contacts 
devoted to herbicides or minimum tillage, contacts with non -neighbours, field 
day attendance, and membership of local organizations. 
However, this was not the case for adoption of minimum tillage practices; only 
the number and proportion of people spoken to about herbicides or minimum 
tillage were weakly associated. 
Younger farmers and those with more years of formal education were more likely 
to adopt herbicides. Seeding machinery adoption was associated with years of 
education and the total cropped area. 
The role of farmers' communication patterns in adoption of herbicides was 
expected. From an extension strategy viewpoint one might advocate "more of 
the same" with the Department of Agriculture taking a prominent role in 
face -to-face contact and field day activities. However, there are still a 
large number of farmers not using chemical technology, and concerned about 
environmental and health aspects of its use. It is in these cases, that the 
'balanced' or 'two-sided' argument will assist -- encouraging farmers to use 
minimum tillage, speaking about the benefits and adverse effects of 
herbicides, and advising on safety precautions. 
An extension strategy to decrease the amount of soil disturbance either by 
less workings or by change in machinery - is more problematic, Farmers have 
not responded to existing information channels. There are possibly two 
significant constraints. 
l. Machinery replacement is a longer term decision compared to herbicide 
use, and inevitably a time lag will occur. 
2. For most of the farms, land development has been done comparatively 
recently, and recent decisions on machine types could have been 
influenced by the need to 'clean' paddocks of roots, etc or to have 
machines which cope with these 'dirty' paddocks. Specific 
investigation may be warranted on this point. 
6 . 3 . 6 . 5  Limitations pf the Study 
The potential of network analysis has yet to be confirmed in this particular 
study. With decision makers on 77 out of the 80 farms in the sample area 
interviewed, valid networks were able to be analysed and mapped. These are 
awaiting detailed interpretation and testing for correlations with other 
variables in the study. 
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A preliminary assessment indicates that local patterns of opinion leadership 
dominate for general farming and the topics of herbicides and minimum 
tillage. This contrasts with a more 'cosmopolite' pattern for the Wheatbelt 
farmers studied; that is, sources of influence particularly among non-farmer 
contacts were more likely to be outside the sample area, At Jerramungup the 
opinion leaders or influential farmers were easily identified and there was 
no suggestion of differentiation in the networks, according to locational or 
socio-economic factors. 
There is considerable further work to be done on the Jerramungup data and the 
communication networks approach to exploit its usefulness as a tool for 
extension research and strategy development. 
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APPENDIX l 
Ownership and Management Structure of Central Wheatbelt Farms 
Table Al. Ownership Structure of Central Wheatbelt Farms 
Code Ownership structure of farm No. of farmers 
(N = 100) 
01 
02 
03 
04 
05 
06 
07 
Manager(s) and spouse only 
All of property owned by manager(s) and other 
relatives and spouses 
Some property owned by manager(s) and spouses, 
others by relatives and spouses 
All of property owned by other relatives 
Property owned by non-relative, not involved in 
running farm 
Property owned by non-relative, involved in longer 
term decisions 
Some property owned by manager(s) and spouses, others 
by non-relatives (ie. lease and/or sharecrop) 
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62 
19 
7 
2 
2 
5 
3 
Table A2. Management Structure of Central Wheatbelt Farms 
Code 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
Management structure of farm 
Sole manager 
Father and son - equal say 
Father and son - father major say 
Father and two sons equal say 
Father and two sons - father major say 
Father and more that two sons father major say 
Two brothers equal say 
Two brothers and son(s) - brothers equal say 
Two brothers and son(s) - one brother major say 
Three brothers - equal say 
Father or mother and son son major say 
Father and son-in-law - equal say 
Two unrelated trading patners owner major say 
Lessee and owner - lessee major say 
Owner and hired manager owner major say 
Father and two sons -in-law - father major say 
Owner and hired manager equal say 
Owner and sharecropper owner major say 
Owner and caretaker caretaker major say 
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No. of farmers 
(N = 100) 
38 
3 
15 
4 
7 
3 
10 
2 
l 
l 
2 
l 
l 
3 
2 
l 
2 
3 
l 
